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A Stady of 


The Locomotive Boiler’ 


Tue public, which is served by the railroads, is con- 
tinuously demanding higher speeds for both freight and 
passenger trains, and this, in conjunction with a more 
intensive utilization of their motive power, is one of 
the many important problems confronting the manage- 
ments of the American railroads today. Until recent 
years the steam locomotive had been the principal power 
unit, but its supremacy is now being challenged by 
other forms of motive power, particularly the electric- 
and Diesel-driven locomotives. To meet this challenge 
the designers of steam locomotives are constantly study- 
ing the problem of building boilers of greater steam- 
generating capacity within the permissible limits of size 
and providing engines of lowest posible steam consump- 
tion per unit of power. 

The fact that higher boiler capacity for minimum 
weight has been an ever-present problem throughout 
the years of locomotive development in America can 
best be illustrated by citing the evolution of the eight- 
coupled locomotive. The first of this design, or the 
2-8-0, utilized 90 per cent of the total locomotive weight 
for adhesion. The demands for higher speeds, requir- 
ing greater steam-making capacity, led to the addition 
of truck axles to carry the heavier boilers, which re- 
sulted in the successive development of the 2-8-2, the 
4-8-4, and last the 6-4-4-6 type high-speed locomotive, 
exhibited at the New York World’s Fair this year. ) 

The total weight of an early-design 2-8-0 type loco- 
motive with 270,000 Ib., on the drivers and a tractive 
force of 67,500 lb. was only 300,000 Ib. To supply the 
steam for the high-speed 6-8-6 type locomotive with 
the same weight on drivers and the same tractive force, 
requires a boiler of such size as to double the total 
weight of the locomotive to 600,000 Ib., as shown in 
the table. 





Increase in Weight of Eight-Coupled Locomotives 
Due to Larger Boiler Capacity 


Increase in weight 
of locomotive 


Total Weight to gain addi- 
— on drivers, tional boiler power 
Tractive Weight on o per cent 

Type force, Ib. drivers, Ib. loco., 1b. of total Actual, lb. Per cent 
S) aor 67,500 270,000 300,000 . See ee se 
SS eee 67,500 _ 270,000 360,000 75 60,000 20 
Aree 67,500 270,000 400,000 67 100,000 33 
ee eee 67,500 270,000 450,000 60 150,000 50 
6-4-4-6 67,500 270,000 600,000 45 300,000 100 





As this and other modern locomotives are examples close 
to the maximum practical size that can be built, the im- 
portant question is whether greater boiler efficiency is 
attainable, particularly .at high-capacity operation, and 
what can be done to accomplish this. 





* Paper presented on. December 7, 1939, at the annual meeting of The 
American Society of Mechanical Engineers, at Philadelphia, Pa. This 
pepe wil be published ne “ wae, Sa — I appearing in this issue. 

ief engineer, The Super : pany. 3 
_} Tables I to III appear in this issue. Tables IV to VI will be pub- 
lished in a subsequent issue. : 
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By C. A. Brandt} 


The author discusses some of 
the problems of boiler design 
and proportions that affect the 
efficiency and capacity of the 
conventional locomotive 


The question of reducing the steam consumption of 
the engines is outside the scope of this paper, but the 
reduction of steam consumption per i. hp. from an aver- 
age of 18 to 13 Ib. is possible by the adoption of com- 
pound cylinders as reported from tests on French loco- 
motives, as well as by the use of still higher superheat 
and valve gear adaptable for its utilization. This paper 
will be confined to a discussion of those problems of 
design believed to be most essential in the advancement 
of the art. To enhance the value of this contribution, 
Tables I to VI* are included which give the principal 
dimensions and boiler ratios of representative locomo- 
tives of various types built in America in recent years. 
Locomotive test curves are also presented. 

The subject matter will be centered on problems af- 
fecting the design of the conventional locomotive fire-tube 
boiler only, not because of any belief that this type of 
boiler is the final answer to the locomotive steam genera- 
tor, but because at present most of the locomotives in the 
world are equipped with this type of boiler. The best 
solutions to some of the problems encountered in the 
design of large boilers have not yet been agreed upon 
principally because of the lack of reliable test data. A 
committee of the Association of American Railroads 
submitted a report in 1939 recommending a conven- 
tional type of boiler for a proposed 6,400-hp. high-speed 
locomotive, which is an acknowledgment that the fun- 
damental principles of this boiler design have proved 
practical and are the best available at the present time. 

It is unnecessary to recite in detail the advantages 
of the conventional boiler; this has been done many 
times before. The virtues of the completely water- 
cooled radiant-heat-absorbing furnace, high gas veloci- 
ties over the convection heating surfaces with forced 
draft, and high superheat, all originally inherent in the 
locomotive boiler, are now being recognized as essen- 
tials to efficient steam generation in other fields and are 
being rapidly adopted in stationary power-plant boilers. 

Locomotive boilers of designs radically different from 
conventional construction have been built in the past, 
but so far none has proved sufficiently practical for gen- 
eral railroad service. There will soon be placed in ser- 
vice in America a different type of steam generator for 
operation in conjunction with condensing steam tur- 
bines, and still other types are under consideration. 
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OE oe ate 8 See ee : 4-6-4 4-6-4 4-6-4 









Res gadicnb eh scuas bab ennen CPR. C.B. &O. fo eon 
ERS GB cncwalsiadicss-oe sn andes H-1-C J-1-B 
REE cider Conk étesecnre ates 1937 1530 1927 
5. Boiler pressure, lb. per sq. in. .... 275 250 . 225 
6. Cylinder diameter and stroke, in. 22x30 25x28 25x28 
7. Driving wheels, diameter outside 
RONG, ea cedeket'ns eas0c50005 75 78 79 
8. Weight on drivers, Ib. ........+++ 186,800 207,730 184,800 
9. Total weight of engine, Ib. ....... 354,000 391,880 348,000 
ee IE ES hc secccescene 45,300. 47,700 42,400 
- Boiler diameter, first course, in- 
Sy, Sa sino. 8 0 csin ccc ne nee tass sae 78% 80/16 827/16 
- Boiler diameter, largest, outside, in. 90% 94 875% 
Length over tube sheets, ft.-in. ... 18-3 19-0 20-6 
. Combustion-chamber length, in. ... 27 36 oe 
ee eee ae eee 80.8 87.9 81.5 
. Tube and flue heating surface, 
SOO ES EE ear eee 3,465 3,878 4,203 
. Firebox heating surface, sq. ft.¢ . 326 369 281 
. Total evaporative heating surface, 
DLL cubs nine satnae® 3,791 4,247 4,484 
ge gene surface, steam side, 
ETE TERE SPP Pe re 1,542 1,830 1,965 
4 Trebox a ee er ree 427 494 353 
. Gas area through boiler, sq. ft. ... 8.38 9.00 9.66 
> EMBS GE GUBCEMORES once ccccecccs E E E 
- Steam area through superheater, 
ON EEA SS ee 60.6 65.6 64.2 
Maximum evaporation, calculated, lb 
SS Err tee eeeceseeens 55,960 61,710 57,770 
7 evaporation, on test, Ib 
Ki, Ae BES Oe ae an or oe 84,800 
le fees, number and diameter, in. ... 171-3% 184-314 182-3%4 
19-34% 
. Tubes, number and diameter, in. .. 58-21% 62-2% 37-2% 
. Superheater units, number and di- 
MAMET TE. “ox cacninsscs sine Tir ar 86-18/16 93-12/1g 91-18 /a6 
. Gas area per 1,000 lb. tractive force, 
SCH acne da aenntene4005s 0005021 .185 .189 .228 
. Gas area per sq. ft. of grate, sq. ft. .104 .103 6119 
. Gas area per sq. ft. of tube and flue 
heating surface, sq. ft. ....ccecsecs .00242 .00232 .00230 
. Grate per 1,000 Ib. tractive force, 
GE caren ciike tueante sein sa-ee 1.79 1.85 1.92 
. Grate per sq. ft. total evaporative 
heating surface, sq. ft. ....ccccess .0214 0208 .0181 
. Firebox volume per 1,000 Ib, trac- 
Se ORS Te... cet ee caes sen 9.43 10.60 8.34 
Firebox volume per sq. ft. of gas 
SCAM. Es Linedodsccbaecesscaces 51.0 54.9 36.6 
. Firebox volume per sq. ft. of grate, 
NE, Ue ia b4s400944-6 6600 0h 8060.00 s 5.29 5.61 4.34 
. Firebox volume per sq. ft. total 
evaporative heating surface, cu. ft. 113.0 116.2 78.5 
. Firebox heating surface per sq, ft. 
OE MEER OU Ets. sccnccccesveccess 4.03 4.20 3.45 
39. Firebox heating surface per sq. ft. 
total bee heating surface x 100, 
SEE RES rR Pere ere 8.60 8.70 6.25 
. Total evap. heating suemeee per 1,000 
Ib. tractive force, sq. ft. ......0+. 83.6 89.0 105.9 
. Total evap. me eolios per sq. 
ft. Of grate, 00. ft. ..ccccccccccces 46.9 48.3 A | 
. Superheat. Dron per sq. ft. total 
evap. heat. surface, sq. ft. ....... .407 -431 .438 
. Gas area through flues, per cent .. 84.8 85.0 80.1 
. Weight on drivers per 1,000 Ib. 
tractive force, Thi. .cccccscecccccce 4,120 4,350 4,360 
. Total weight of engine per 1,000 Ib. 
tractive force, Th. ....cccccccccces 7,810 8,200 8,210 


* Streamline locomotive. { Locomotive number. {Water side. 


Table I—General Dimensions and Boiler Ratios of Six-Coupled Locomotives 


4-6-4 4-6-4 nist 4-6-4 4-6-4 . 4-6-4 4-6-4 
N.Y.C.  Can.Nat. N.H.&H. B.&O. A.T.&S.F. St.P.&P. C.&N.W. 
J-3-A* K-5-A 1-5 "V-2 3460t F-7 E-4 

1938 1930 1937 1935 1937 1938 1938 

275 275 285 350 300 300 300 
22%4x29 23x28 22x30 19x28 23%4x29 231%4x30 25x29 
79 80 80 84 84 84 84 


201,800 188,600 193,000 156,000 211,400 216,000 216,000 
365,500 356,400 365,300 294,000 420,400 415,000 412,000 
43,440 43,300 44,000 34,000 49,300 50,300 55,000 


80% 78 827/16 720D 865/16 82% 882/16 
91yY% 85% 93 sae 917/16 94 94 
19-0 19-1 18-0 25-0 21-0 19-0 19-0 
43 31 42 36 ate 44, 31 
82.0 rE 77.1 61.8 98.5 96.5 90.7 
3,827 3,032 3,335 2,727 4,395 3,708 3,472 
360 345 480 612 375 458 507 
4,187 3,377 3,815 3,339 4,770 4,166 3,979 
1,745 1,492 1,042 880 2,150 1,695 1,884 
452 362 448 eee 503 560 
8.90 7.04 8,92 4.61 9.10 9.14 8.07 
E E A A E E E 
61.8 52.2 54.7 44.8 71.2 63.6 67.7 


60,500 51,600 64,000 55,480 64,780 65,400 65,740 


183-3% 146-31%4 48-514 27-514 200-334 164-33 196-34 


59-2%4 44-21%, 199-2% 120-2% 46-2% 60-214 8-2 
93-13/16 74-13/16 48-14% 27-14% 101-15/1¢ 84-14%  102-13/16 
-206 -163 -203 136 185 -182 -147 
109 096 -116 -075 093 095 089 
-00233 -00232 .00268 -00169 -00207 -00246 .00233 
1.89 1.71 1.75 1.82 2.00 1.92 1.65 
.0196 .0219 .0202 0185 0207 0232 0228 
10.40 8.35 10.20 eee 9.80 10.00 10.20 
50.8 51.4 50.2 ose 53.1 55.1 69.4 
5.51 4.91 5.81 eee 4.90 5.22 6.16 

» 108.0 107.5 127.5 eee 101.1 121.0 141.0 
4.40 4.68 6.23 9.90 3.81 4.75 5.59 
8.60 10.2 12.60 18.35 7.85 11.0 12.75 
96.3 77.8 86.6 98.1 96.8 82.9 72.4 
51.1 45.8 49.5 54.0 48.5 43.3 43.8 
<r s ¢ Ye 4 
4,640 4,350 4,390 4,590 4,285 4,300 3,925 
8,425 8,245 8,300 8,640 8,550 8,250 7,490 





























There has been a great increase in the size of locomo- 
tive boilers built in recent years in America; many of 
these have proved very efficient. However, much re- 
mains to be done to make possible the burning of more 
fuel per hour at higher combustion efficiency with lower 
draft loss, greater heat-absorption efficiency and higher 
superheat with less boiler weight per pound of steam 
produced. 





Definition of Boiler Capacity and Existing 
Formulas 


In designing a locomotive, the steam required for a 
given maximum horsepower capacity can be determined 
quite accurately from existing knowledge of steam con- 
sumption per i. hp.-hr., when initial and final steam 
conditions are specified. To this. must be added the 
steam required for auxiliaries, train heating, air condi- 
tioning and other: uses. The boiler design must be 
such as to deliver this maximum steam output at a 
superheat as high and a back pressure as low. as that 


figured on, or else the steam consumption per i. hp. 
will increase and the cylinder power fall below that re- 
quired. To determine the excellence of a particular 
boiler design and compare it with others, it is necessary 
to have a standard measure of comparison. 

It would appear logical that the weight of steam pro- 
duced per pound of total weight of the boiler in service 
should provide a satisfactory measure when a definite 
steam pressure, superheat, and draft loss are specified. 
It is obvious that such a yardstick is of no value, unless 
a standard method of predetermining the maximum 
evaporative capacity is found which will satisfy all con- 
ditions in a reasonable way. 

In reviewing the existing methods of calculating the 
maximum evaporating capacity of a locomotive boiler 
and the over-all boiler efficiency, the designer is con- 
fronted with the fact that formulas now generally used 
are inadequate for predetermining the result with ac- 
curacy, particularly when large boilers are involved: In 
America the theory generally followed is that the 
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Table II—General Dimensions and Boiler Ratios of Ten-Coupled Locomotives 





LF: oScivnssineeaninvad heasenonnes 2-10-0 2-10-2 Ro 
eee ees P.R.R. Can.Nat. N.H.&H. 
3. Road class Tis* T4B L1C 
4. Date built ‘ 1922 1930 1929 
5. Boiler pressure, lb. per sq. epee 250 275 200 
6. Cylinder diameter and stroke, in.. 30%4x32 24x28 30x32 
7. Driving wheels, diameter outside 

RS SPE RP Pe ee Ns 62 57 3 
8. Weight on drivers, Ib. .........0+ 352,500 261,040 301,800 
9. Total weight of engine, Ib. ....... 386,100 344,170 363,325 
10; Trectiwe Warde, TR, oss. cicccteccwe 90,024 61,600 77,800 
11. Boiler diameter, first course, in- 

SR Gir hie seadiaven sou conenaue 82 745% 88 
12. Boiler diameter, on eo outside, in, 93 86 9213/16 
13. Length over tube sheets, ft.-in. ... 19-1 19-3 . 
14. Combustion-chamber length, in. ... 42% 37 ae 
$5; GE. OUR, GEFs vb cee csconGaases 70.0 66.7 82.0 
16. Tube and flue heating surface, 

BG. FG .crccccrecscccecsccscsors 4,303 3,059 3,951 
17. Firebox heating surface, sq. ft.§... 287 347 454 
18. Total evaporative heating surface, 

G6, Fe oes ose so osucseacccaneueks 4,590 3,406 4,405 
19. Superheater surface, steam side, 

sq. WE. £44446 d4csaussceaweremest 1,575 1,500 1,945 
20. Firebox volume, cu. ft. .......00. 364 386 422 
21. Gas area through boiler, sq. ft. ... 9.90 7.05 9.95 
22. Type of superheater ........cceee E E E 
23. Steam area through  superheater, 

SQ. IM, ....20-0- [pee tees ese er eens 49.0 52.2 71.9 
24. Maximum evaporation, calculated, Ib. 

per hr. .......00- sec cceccccorcse 56,660 51,750 69,000 
25. Maximum evaporation, on test, Ib. 

per hr. ...s-esce0s Je eeseces oeeeee 65,257 es 65,750 
26. Flues, number and diameter, in. ... 170-3% 146-3% 204-3%4 
27. Tubes, number and diameter, in. .. 120-2%4 44-2% 57-2% 
28. Superheater units, number and di- 

SUNN. SEs va cugubccueceuus crwes:s 85-14% 74-13/1g 102-18 /i6 
29. Gas area per 1,000 Ib. tractive force, 

Oi, Es. 3x0. 5.060 a Sasare anne e 118 .114 .128 
30. Gas area per sq. ft. of grate, sq. ft. .141 .106 .122 
31. Gas area per sq. ft. of tube and flue 

heating surface, sq. ft. ........00% .00230 .00231 .00252 
32. Grate per 1,000 Ib. tractive force, 

Bi, TG caeVawensuenseeeesies ein ,oe .78 1.08 1.06 
33. Grate per sq. ft. total evaporative 

heating surface, sq. ft. .......++.. .0153 .0196 .0186 
34. Firebox volume per 1,000 Ib. trac- 

trot. Sees. 66; SE, -ocasccunccwsers 4.04 6.26 5.42 
35. Firebox volume per sq. ft. of gas 

SONG, CU Ge. 5540.020sensanandwecee 36.8 54.8 42.4 
36. Firebox volume per sq. ft. of grate, 

i Shs catanlccesisaw te sckuaeee uae 5.20 5.78 5.15 
37. Firebox volume per sq. ft. total 

evaporative heating surface, cu. ft. 79.3 113.5 95.8 
38. Firebox heating surface per sq. ft. 

Gr MeN, OR. Es occescsccsewarens 4.10 5.20 5.54 


39. Firebox heating surface per sq. ft. 
total evap. heating surface x 100, 


S08: Th. necacanucicescbustbsemonges 6.25 10.20 10.30 
40. Total evap. heating surface per 1,000 

lb. tractive force, sq. ft. .....seeee 51.0 $5.3 56.7 
41. Total evap. heating surface per sq. 

ia se & Serra 65.5 51.1 53.7 
42. Superheat. surface per sq. ft. total 

evap. heat. surface, sq. ft. ....... .343 -440 .441 
43. Gas area through flues, per cent .. 73.2 86.1 nes 
44. Weight on drivers per 1,000 Ib. 

Sractive Gores, TO. iss scdcesccusese 3,920 4,240 3,870 
45. Total weight of engine per 1,000 Ib. 

Grantees fates, Be acccassecssennss 4,290 5,290 4,670 


*No. 790. No. 6320. {One high-pressure and two low-pressure 


_ 2-10-4 2-10-4 2-10-4 2-10-4 2-10-4 2-10-4 4-10-2 
Cent.Ver. C.P.R. C.B.&Q. C.&0. K.C.S. A.T.&S.F. B.L.W. 
T3A T1B M47 Til J 5001 60,000 
1928 1938 1927 1930 193 1938 1926 

250 285 250 260 310 310 350 
27x32 25x32 31x32 29x34 27x34 30x34 27x32t 


60 63 64 69 70 74 63% 
285,000 309,900 353,820 373,000 350,000 371,680 338,400 
419,000 447,000 512,110 566,000 509,000 545,260 457,500 

76,800 76, 905 90,000 91,584 93,300 93,000 82,500 


84% 82% 90 98 90 92% 81 
94 9654 104 108 102 104 4 
22-0 210 21-6 21-0 21-0 21-0 23-0 
48 54 49 66 75 72 eee 
84.4 93.5 106.5 121.7 107.0 121.5 82.5 
4,280 4,642 5,455 5,990 4,654 5,443 ** 4,420 
423 412 449 645 500 632 342 
4,703 5,054 5,904 6,635 5,154 6,075 4,762 
2,220 2,032 2,487 3,030 2,075 2,675 1,357 
458 Sis "670 826 722 745 683 
8.70 9.75 11.10 12.75 10.35 11.55 9.37 

E E. E E E E A 
69.1 65.1 78.3 97.3 70.4 89.6 :: 56.9 
65,110 69,120 78,520 96,210 74,680 89,140 60,410 
ee aibso 78,710 bas cr cnle 69,695 
192-3% 196-3%4 222-314 375-3%4 183-3 249-3%4 50-514 


33-2%4 72-2% 87-2% 59-2% 73-2%4 56-2% 206-2%4 
98-13/16 98-18/3, 111-18/1¢ 138-1 /i6 93-11%  127-13/16 - 50-1% 


113 127 123 139 111 124° * 314 
103 "104 104 105 "097 095 114 
00203 00211. -«.00204~«=Ss«.00213. «Ss«.00222-Ss«won2t2~—Ss«0212 
1.10 1.22 1.18 1.33 1.15 1.31 | 1.00 
0179 0185 —-«.0181 0184 0207 0200, 0173 
5.96 = 7.44 9.02 7.75 8.01 "5 8,29 
52.6 Ad 60.3 64.9 69.8 64.5 | 773.0 
5.43 oe 6.20 6.79 6.75 6.13 158.28 
97.4 Fa 113.5 124.7 140.0 1125 | 144.0 
5.02 4.41 4.22 5.31 4.67 5.20 4.15 
8.98 8.13 7.61 9.72 9.70 10.40 7.18 
61.2 65.8 65.6 72.4 55.3 65.4 57.7 
55.8 54.1 55.4 54.5 48.2 50.0 57.8 
a7 $37 BRON 48 aos BG 
3,710 4,020 3,925 4,070 3,775 3,985 4,100 
5,460 5,814 5,690 6,185 5,460 5,870 5,540 


cylinders. § Water side. 








steam-generating capacity! of a boiler is directly pro- 
portional to the amount of evaporating heating surface 
in square feet. A set of evaporative values, giving the 
maximum quantity of steam in pounds per square foot 
of heating surface per hour, generated by the firebox 
and flues, was prepared some years ago by F. J. Cole.? 
These values are generally used by the locomotive build- 
ers and railroads today.1».3.4 

Any method of calculation that takes square feet of 
heating surface only into consideration must be inade- 
quate. It is evident that the arrangement of the heating 
surfaces, their relationship to the grate area, furnace 
volume, gas area, firebox heating surface and hydraulic 
depth and length of the flues must be considered to give 





1“Tocomotive Data,’ The Baldwin Locomotive Works, eleventh edition, 
Philadelphia, Pa., 1939, pp. 21-23. 
- “tne Handbook, ” American Locomotive Company, Schenectady, 
. ¥., 1917, p 

* “Potential Horsepower Formula Agreed to by American Locomotive 
ag ee Report of Federal  Cemamaie of Transportation, Washing- 
ton, c.. Nov. 27, 1935, p. 

s oR and Tractive Effort of the Steam grag by A. I. 
Lipetz, Trans. A. S. M.-E., vol. 55, RR-55-2, 1933, pp. 5-42 
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approximately correct results. The reason is that it is 
these relationships which determine the boiler efficiency, 
the back pressure required to produce the steam, and the 
superheat, all of which have a great influence on the ef- 
ficiency and power output of the cylinders. 

Strahl proposed a formula in 19135 which takes into 
consideration the size of the grate area and its ratio to 
the evaporating heating surface 


a 
WS=—— XS 
S 
—+7 
R 


where 
WS = total steam produced, Ib. per hr. 
R = grate area, sq. ft, 
S = evaporating heating surface, sq. ft. 
a = coefficient for superheated locomotive, 778 tb. per sq. ft. 


5 “Method of oa | the Capacity of Steam Locomotives,” b 
Strahl, Zeit V. D. vol. 57, 1913, pp. 251-257, 326-332, 379-386, 421-424, 
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Table I1I—General Dimensions and Boiler Ratios for Eight-Coupled Locomotives 


BI aise na bchect ke keewsceee* 400 4-8-4 ay 4-8-4 
EO ECT TTT » N.C.&St.L R.G.W. St.L.-S.W. 
NG Senne i nk dk fades wele a’ s M64 Li 
Er rere 1930 1929 1937 
5. Boiler pressure, Ib. per sq. in. .... 250 240 250 
6. Cylinder diameter and stroke, in. 25x30 27x30 26x30 
7. Driving wheels, diameter outside 

NG EL wide cig Awieniss as esc0akekee 70 70 70 
8. Weight on drivers, Ib. ........... 220,000 252,000 248,000 

9. Total weight of engine, lb. ....... 381,000 408,500 425,500 
10. Tractive force, Ib. ........+-+00- e's 57,000 63,700 61,500 
11. Boiler diameter, first course, in- , 

I iinin «gilt cities ed wsab-es oe 79 825/16 84% 

12. Boiler diameter, en, outside, in. 92 96 98 

* 13. Length over tube sheets, ft.-in. ... 20-6 22-0 20-0 

14. Combustion-chamber length, i -505 54 42 54 
ee OM BE isin cc cesten.es< 77.3 88.0 88.3 
16. Tube and fiue heating surface, 

BQ. £7 ccecsccccccccecsesssecns 3,751 4,473 4,259 
17. Firebox heating surface, sq. ft.* ... 444 446 469 
18. Total evaporative heating surface, 

ee a. S255 00.4 snares 4,195 4,919 4,728 
19 —— surface, steam side, 

I Serer et tee 1,837 2,229 1,962 
20. Firebox eS Sree 478 402 ‘ay 
21. Gas area through boiler, sq. ft. ... 8.11 9.04 9.24 
22. Type of superheater ............. E E E 
23. Steam area through superheater, 
Sah SRE ee 63.5 69.8 67.7 


24. Maximum evaporation, calculated, Ib. 
Br. wc cece cccccecccncesccvnns 63,040 68,280 70,100 


26. ay number and diameter, in. ... 169-3%4 195-3% 200-3%4 
27. Tubes, number and diameter, in. .. 49-2% 43-2%4 52-2% 
28. Superheater units, number and di- 

ameter, 1M. coccccccccccccccsecess 86-13/16 99-13/1g 102-18 /16 
29. Gas area a 1,000 Ib. tractive force, 

a QR a a eee 142 .142 151 
30. Gas area ‘per sq. ft. of grate, sq. ft. 105 103 “105 
31. Gas area per sq. ft. of tube and flue 

heating surface, sq. ft. .........-. 00216 00202 00217 
32. ie per 1,000 lb. tractive force, 

Ws US Oa aie's dns eicdain one ass eets 1.36 1.38 1.44 
33. inte per sq. ft. a evaporative 
heating surface, sq. ft. ........... 0184 .0179 0187 
34. Firebox volume per 1,000 Ib. trac- ; 
Sie. Force, Ct. Fe. csccccccccscess 8.38 6.31 
35. Firebox y eee per sq. ft. of gas 
at cia hcmaerticeW aneeas 66 58.9 44.5 

36. Firebox volume per sq. ft. of grate, 
“nt a a Se a aap 6.18 4.57 

37. Firebox volume per sq. ft. total 

evaporative heating surface, cu. ft. 114.1 81.8 
38. a gees heating surface per sq. ft. 

of grate, sq tt. Peihtwenc twin ones 5.74 5.07 5.33 
39, Firebox enter surface per sq. ft. 

— evap. heating surface x 100, 

Ms plese 6.06 te) 000% 90.09.66 10.60 9.05 9.92 
40. Total evap. heating surface per 1,000 
+b. tractive force, sq. ft. .......... 73.6 77.3 76.9 
41. Total evap. heating surface per sq. 

= of cage = Tl caga's w 4+ ee 54.3 55.9 53.5 
42. Su eat. surface = sq. ft. tota 

pay erg surface ae euiawes 438 453 415 
43. Gas area through don, per cent .. 87.0 85.4 88.0 
44, Weight on drivers per 1,000 lb. 

5 — forer, Ps eeeeeece as ‘“ 3,860 3,950 4,030 
45. Total weight of engine per 
Cemetiwe Gemse, Be icc ccccccccses 6,680 6,420 6,920 


* Water side. 


4-8-4 4-8-4 4-8-4 4-8-4 4-8-4 4-8-4 its 
L.V. Wabash C.&O. Can.Nat. Sou.Pac. Gt.Nor. R.G.W. 
T-2 O1 3 U2D GS2 Si M68 
1931 1930 1935 1936 1936 1929 1937 
255 250 250 250 250 250 285 
26x32 27x32 -27%x30 ©: 25x30 27x30 28x30 26x30 
70 70 72 73 73% 73 73 
268,000 274,100 273,000 237,600 266,500 273,700 279,172 
422,000 454,090 477,000 390,000 448,400 472,120 479,360 
66,700 70,750 66,960 56,800 62,200 67,000 67,200 
84% 86% 90 80% 84% 86"/16 908/16 
> 98 100 100 90 96 98 100 
21-6 210 21-0 21-6 21-6 22-0 21-0 
54 50 54 48% 60 52 72 
88.3 96.2 100.0 84.3 90.4 102.0 106.0 
4,933 4,694 5,013 3,805 4,502 5,004 4,952 
508 495 525 415- 350 401 555 
5,441 5,189 5,538 4,220 4,852 5,405 5,507 
2,256 2,360 2,342 1,760 2,086 2,420 2,336 
567, bint 642 408 559 tei 690 
10.10 9.70 10.60 7.86 9.13 10.08 10.43 

E E E E E E E 
71.9 75.4 74.4 56.4 67.1 74.0 74.4 


76,500 74,780 79,640 60,810 63,575 70,570 80,800 


202-33 214-334 +=. 220-3%4 += :167-33%4 = 198-334 210-334 = 222-314 
77-2%4 49-2%4  65-2% 422%  49:2%  61-2% — 57-2% 
102-18/1¢ 107-13/s¢ 112-13/sg —-85-18/zgq. 101-18 /yg —'105-18/zq 112-136 
151 137 158 139 147 150 155 
114 ‘101 "106 "093 101 "099 "099 
00205 00207. +» 00211. ~=Ss«.00207 Ss s«.00203 «Ss «.00201~S «00211 
1.33 1.36 1.50 1.48 1.45 1.52 1.58 
0163 0186 —-.0188 0200 0186 0188 0192 
8.50 od 9.60 7.15 9.00 a 10.30 
56.1 ee 60.6 51.7 61.3 me 66.1 
6.43 aie 6.42 4.83 6.19 a 6.50 
104.1 a oe 96.4 115.2 ae 125.2 
5.75 5.15 5.25 4.93 3.88 3.93 5.24 
9.33 9.52 9.50 9.84 7.20 7.40 10.07 
81.5 73.3 82.7 74.3 78.2 80.8 81.9 
61.6 54.0 55.4 50.1 53.8 53.0 51.9 
Sp nb @ #2 2 ee 6 6S 
4,020 3,880 4,077 4,180 4,280 4,080 4,150 
6,325 6,420 6,220 6,865 7,220 7,050 7,140 








This formula, with the coefficients established by 
Strahl, comes close to test results on boilers with pro- 
portions similar to those which Strahl used in his analy- 
sis, but leads to unsatisfactory results on boilers with 





Comparison of Evaporation Calculated by Different 
Methods with Actual Test Results 


Evaporation, lb. per hr —__——_—_, 
Difference, Actual Difference, 
Locomotive Strahl Cole _— per cent test percent 


Penna. K4S No. 5341 .. 48,000 52,150 + 8.6 72,000 +50 
Penna. M1A No. 6706.. 53,350*  67,850*  +27.2 99,095*  +85.7 
N. Y. C. J3A .......+- 60,700" 60,500 -—- 0.3 85,000* +40 


* With feedwater heater. 





different ratios. The Strahl formula may be modified 
to suit different arrangements by changing the coefficients 
to suit, but this is not an entirely sound procedure. 

A method originated by Lawford H. Fry® for deter- 


**“A Study of the Locomotive Boiler,” by Lawford H. Fry, Simmons- 
Boardman Publishing blishing Corporation, New York, N. Y., 1924. 
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mining the maximum evaporating capacity of a boiler 
from the over-all boiler-efficiency curve appears to be 
a better approach. Fry suggested that, if the over-all 
boiler efficiency is plotted against pounds of coal or 
total heat in B.t.u. fired per sq. ft. of grate per hour, 
the relationship between the efficiency and rate of firing 
becomes a straight line. The correctness of this theory 
has been proved on tests examined. The fundamental 
equation established by Fry is 


F= m — nG 
where 
F = boiler efficiency, per cent 


G = dry coal fired, lb. per sq. ft. of grate per hr. 

m = coefficient denoting theoretical efficiency at zero firing 
rate 

n = coefficient determining slope of curve 


If sufficient test data were available for all kinds of 
fuel and types of boilers so that the coefficients m and n 
or the origin and slope of the over-all boiler-efficiency 
curve could be predetermined with accuracy, together 


- with the superheat and pressure at the outlet of the 
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superheater, then the evaporation for any quantity of 
coal fired could be determined, as well as the maximum 
capacity. 

It appears to the author that the Fry or other meth- 
ods proposed do not satisfy the requirement as they 
stand, because draft loss and back pressure are not part 
of the picture. The inadequacies of both the Cole and 
Strahl methods are apparent when a comparison is made 
between the data calculated by the different methods, 
and the actual test results as shown in the table. 

The author called attention to this some twelve years 
ago.’ As far as is known, however, no tests have been 
made of locomotives of greatly varying boiler ratios 
and types of fuels to establish a satisfactory formula 
which may be used universally and permit evaluation 
of the effect that varying proportions have upon the eco- 
nomics of boiler performance and costs. 


Boiler Tests 


In its 1936 report, the A.A.R. Committee on Loco- 
motive Construction expressed the opinion that the 
Cole ratios were inadequate and recommended approval 
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Fig. 1—The relation of boiler diameter to total weight of locomotive 
and to the gas area 


of plant tests to obtain necessary data. The director of 
equipment research at that time, L. W. Wallace, made 
a report and recommended complete locomotive tests, 
but this program has never been carried out. 

Many tests have been made by the Pennsylvania and 
the New York Central and the respective managements 
deserve the greatest praise for their valuable contribu- 
tions to the art. Most of these tests, however, have 


™“The Design and Proportion of Locomotive Boilers and Superheaters,” 
by C. A. Brandt, Proceedings of the Canadian Railway Club, vol. 27, 
Feb., 1928, pp. 20-64. 
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been made on locomotives with relatively small grate 
areas, and with approximately the same ratios of grate 
areas, gas areas, firebox volumes, etc. There are few 
data available on the effects of very large grates and 
large fireboxes. 

The tests recommended by the Research Division of 
the A.A.R. were complete and necessarily expensive. 
It is believed by the author that adequate information 
as to the efficiency and maximum capacity of boilers 
with large grates and furnaces can be obtained with 
stationary blowdown tests of some three or four boil- 
ers with -widely different boiler ratios. Such tests 
should be conducted with oil fuel and also with several 
different grades of coal, sufficient to establish funda- 
mental data now lacking. With complete data on the 
quantities, qualities, etc., of the fuel, water and air 
used, and the gases and steam produced, all losses could 
be segregated and closely determined. 

This would permit the determination of coefficients 
m and n in Fry’s formula. It is hoped that such a test 
program will be made possible as this matter is not one 
merely of academic importance, but is a vital item of 
railroad economics. The method of standing blow- 
down tests developed and used by the New York Cen- 
tral in recent years has proved very effective. This 
method of blowdown tests is conducted so that the 
steam exhausted from the cylinders through the nozzle 
is desuperheated to a temperature closely agreeing with 
that- actually observed on road tests for equal capacities. 
The correctness of this test procedure has been proved 
by the fact- that the front-end design and nozzle size 
established by such test have proved correct for best 
maximum performance in road service. 


Gas Area in Relation to Boiler Efficiency and 
Capacity 


It is well known that the efficiency of the boiler de- 
creases with an increased firing rate. The rapid drop . 
is mainly due to the high losses occurring in the form 
of unburned fuel escaping with the flue gases. The 
problem of greater fuel-burning capacity at higher ef- 
ficiency of combustion is, therefore, the first item which 
should be considered and involves the arrangement and 
relative size of the gas area through the boiler, the grate 
area, combustion volume of the furnace, and the fire- 
box heating surface, also, stoker construction, arrange- 
ment of firebrick arches, amount of air opening through 
the grates, and the introduction of secondary air above 
the fire bed. 

In considering the matter of locomotive-boiler design, 
as in the case of any other structure, it is well to estab- 
lish a base from which to start. This is difficult with 
a locomotive because the problem of its design involves 
a cycle of successive approximations to obtain maximum 
power and efficiency within the weight limitations. 

In the past either the heating surface or the grate 
area has been the basis on’ which the size of the other 
component parts of the boiler has been determined. 
This is not the most logical procedure as the dimensions 
of these parts do not control the limit of size to which 
the boiler can be built, since they may be increased with 
the length of the boiler within considerable limits. The 
diameter and gas area through the boiler constitute the 
limiting factors because the height, width, and weight 
are fixed and cannot be exceeded. It is, therefore, 
more logical that this factor be made the basis on which 
the other parts are proportioned. 

The capacity of the locomotive boiler is limited by its 
diameter because this determines the gas area of the 
flues through which all the gases of combustion must 
pass; in addition it must provide space for the super- 
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heater through which all the steam generated must flow. 
It determines the flue heating surface that can be in- 
stalled per unit length of flue, the area of the steam- 
disengaging surface and the steam volume above the 
water level in the boiler. This last item is of the great- 
est importance and is, in reality, the limiting factor in 
high-output operation, as evidenced by the serious diffi- 
culties experienced with water carry-over into the super- 
heater and cylinders in many boilers. 

Within the clearance, the maximum diameter of the 
boiler is determined by the weight limits. In order to 
analyze this problem, the proportions of 165 different 
designs of modern locomotives have been studied to 
ascertain the relationship between the diameter of the 
boiler and the total weight of the locomotive. The 
curve in Fig. 1 shows this relationship. It is apparent 
that, while there are many factors which influence the 
weight, the boiler diameter has been sacrificed for other 
features of design in many cases. If, as an example, the 
104-in. boiler is noted, the total locomotive weight per 
foot will vary from a minimum of 8,400 Ib. to a maxi- 
mum of 12,400 lb., or an increase in total locomotive 
weight of nearly 50 per cent for the same boiler diame- 
ter. The chart indicates that there is a uniform increase 
of 133 lb. per ft. of total locomotive weight for every 
one-inch increase in the boiler diameter. This curve 
may facilitate studies in efforts to obtain the greatest pos- 
sible diameter and gas area for. allowable weights. 

A relatively large gas area through the boiler in re- 
lation to the grate area and heating surface is not gen- 
erally followed, as noted from a study of the ratios Nos. 
29, 30 and 31, Tables I to VI. 

That the gas area through the boiler is one of the 
most important items affecting the boiler capacity is not 
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Velocity of Gases, 
Total Coal Fired, | Total Combustion Gases, |__Miles Per Hour 
Lb. Per Hour Lb. Per Hour Section 
A;|}BijicjD 
8975 99000 135| 46] 35 |107 
23,036 158000 263| 92 | 70 |204 















































Fig. 2—Gas velocities through the locomotive firebox and flues 


generally appreciated, but may be better understood if 
actual test figures are analyzed. From the test of the 
Pennsylvania M1A, Locomotive No. 6706, on which 
sufficient data are available to permit determination of 
the weight of the gases passing through the boiler, the 
data shown in Fig. 2 have been compiled. It is inter- 
esting to note that, at high firing rates, the gas velocity 
through the tubes near the back tube sheet reaches the 
high figure of 204 miles per hour. The great importance 
of eliminating unnecessary restrictions in the gas pas- 
ages and the superheater units is apparent. 

As the gas area is increased, the velocity and fric- 
tional resistance of the gases passing into and through 
the boiler flues are lowered. This will reduce the draft 
requirement and in turn the cylinder back pressure, en- 
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Fig. 4—Equivalent evaporation versus back pressure 


larging the power output of the locomotive in direct 
proportion to the resultant increase in the m.e.p. This 
is important when high power output is desired at high 
speed as the reduction of 1 Ib. of cylinder back pressure 
gives as much increase in power as a 4-lb. gain in pres- 
sure on the steam-inlet or admission side. 

The importance of a large gas area through the boiler 
was recognized years ago. C. D. Young® pointed out 
in 1915 that from his experience the maximum evapo- 
rative capacity of a boiler was in direct ratio to the 
total gas area through the flues and was apparently 
limited to an amount 7,000 Ib. actual or 9,100 lb. equiva- 
lent evaporation per hr. per sq. ft. of gas area for the 
engines tested up to that time. This has been bettered 
considerably on modern locomotives with type-E super- 
heaters and more powerful draft arrangements to about 
11,000 1b. equivalent evaporation per sq. ft. of gas area. 
To illustrate the limiting effect that the gas area has 
upon the evaporative capacity of a locomotive boiler, the 
test results from several locomotives have been plotted 
in Fig. 3. The relation between equivalent evaporation 
and back pressure is illustrated in Fig. 4. 

A study of the relationship between the gas area and 
the boiler diameter of a number of modern boilers has 
been plotted in Fig. 1 and it will be noted that full ad- 
vantage has not been taken in many cases in providing 
the largest possible gas area. For some boiler diame- 
ters the gas area is as much as 31) per cent smaller than 
the maximum possible. This is perhaps due to a differ- 
ence of opinion as to the most suitable distance between 
the top of the crown sheet and the inside of the boiler 
shell at the top; as to the water space between the com- 


® Test Bulletin, No. 28, Pennsylvania Railroad, 1915, p. 35. 
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bustion chamber and the boiler shell, or the clearance 
between tube holes and tube-sheet flanges; and as to 
tube spacing. The type of combustion chamber, the 
thickness of the flues and the superheater design also 
influence the gas area. Offhand, it may seem that these 
details are not of great consequence, but really they are 
very important. 

The distance between the top of the crown sheet and 
the boiler shell determines the steam space and steam- 
disengaging surface. It is obvious that the smaller this 
distance is made the greater will be the tube-sheet area. 
Information as to the most satisfactory relationship be- 
tween the height of the crown sheet and other dimen- 
sions of the boiler is lacking, but this question deserves 
most careful consideration. . 

A slight increase in the water space between the com- 
bustion chamber and boiler shell decreases the available 
gas area considerably. On some boilers, this water 
space has been made as large as 8 in., while very many 
large boilers are operating successfully with a water 
space of only 5 in., giving a large percentage increase 
in gas area. It appears that the smaller water space 
imparts a higher velocity to the water circulation at this 
point, minimizing mud collection which the large water 
space was supposed to eliminate. 


Firebox Volume in Relation to Combustion 
Efficiency 


Earlier in this paper, it was pointed out that the fire- 
box volume is not subject to such limitations as the gas 
area. There are limitations to the width and height of 
the firebox which are important, but the length of the 
grate and firebox may be extended considerably beyond 
present general practice. This is fortunate as the most 
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Fig. 7—Combustion efficiency versus heat in fuel fired per cu. ft. of firebox volume per hour 
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Fig. 8—Combustion efficiency versus heat in fuel fired per sq. ft. of firebox heating surface per hour 


serious matter confronting locomotive designers today 
is the problem of improving the efficiency of combus- 
tion in the firebox, particularly at high-capacity opera- 
tion. Incomplete combustion of fuel causes heavy 
losses in unburned fuel, high maintenance cost due to 
cinder cutting of firebox sheets, stay-bolt heads, tubes, 
and superheater. Damage due to fires along the right 
of way set by sparks, loss in good will to the general 
public due to smoke near railroad terminals, and loss 
of passenger traffic for the same cause constitute a seri- 
ous challenge to designers and operators of steam loco- 
motives. 

Improvement in the combustion process of the loco- 
motive furnace is a problem of primary importance and 
the proportions of the furnace should be such as not 
only to make possible complete combustion of the fuel 
with the elimination of smoke and cinders, but also to 
absorb sufficient radiant heat to control the furnace 
gases to a temperature low enough to prevent slagging 
at the flue sheet and on the superheater ‘units. One 
would assume that sufficient data were available today 
to determine the correct volume of the firebox in rela- 
tion to the grate area and heating surface. A study of 
Tables I to VI indicates, however, that there is little 
agreement on this subject; great variations exist in 
these basic ratios. To cite an example: The impor- 
tant ratio of firebox volume to grate area ranges from a 
minimum of 3.70 to a maximum of 8.28 cu. ft. per sq. 
ft. of grate area. Compared on the basis of tractive 
force the furnace volume varies from a minimum of 4.04 
to a maximum of 11.67 cu. ft. per 1,000 Ib. of tractive 
force. ; 

The difference in opinion among locomotive design- 
ers as to the correct. size of firebox and combustion 
chamber is due to the absence of pertinent facts and 
test data to permit a scientific evaluation of the various 
factors. It is known that the first cost of the heating 
surfaces in the firebox and combustion chamber is very 
high as is also the cost of the maintenance and inspec- 
tion when compared with the tube heating surface. 
What the relative cost of firebox and tube maintenance 
amounts to is unknown. Little information is available 
as to the cost of boiler maintenance, since few Ameri- 
can railroads keep accounts to permit such a study. In 
the report of the Federal Co-Ordinator of Transporta- 
tion, November, 1935, the estimated average cost of 
boiler maintenance is given as 30 per cent of the total 
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cost of locomotive repairs. The firebox maintenance 
is the greatest part of this cost. As a large modern 
boiler will have from 5,000 to 8,000 staybolts in the fire- 
box which must be tested at regular intervals, the size 
of the firebox is a very important item when the ques- 
tion of intensive utilization of the locomotive is con- 
sidered. 

Against these items of cost should be balanced the 
great improvements in boiler efficiency and capacity 
which are generally believed to be obtained by the use 
of large fireboxes. The heat absorption of the firebox 
heating surfaces is from six to ten times as great as 
the average tube heating surface. Another important 
point not usually considered is that the radiant-heat ab- 
sorption by the firebox is accomplished without the ex- 
penditure of any energy, while the heat absorption by 
convection in the tubes consumes considerable power to 
create the high draft required. The energy required to 
move the gases increases with the fourth power of the 
weight velocity. Only a few tests have been made 
which supply data permitting the calculation of combus- 
tion efficiency. These tests have been mainly on en- 
gines, the boiler ratios of which are very much alike, 
and thus the effect of greatly different boiler ratios is 
not clearly discernible from available data. To illus- 
trate the effect which different boiler ratios have upon 
combustion efficiency, the data from all tests available 
have been plotted in Figs. 5 to 8. 

It is, however, becoming more generally recognized 
that the larger the furnace volume of a locomotive, the 
greater is the opportunity for completing the processes 
of combustion. This is true only if the larger furnace 
volume is obtained in conjunction with maximum boiler 
diameter, furnace width and depth, and not by furnace 
length alone. 

An examination of a typical boiler diagranf, Fig. 2, 
shows the gas velocities at several points in the firebox, 
an explanation being given why the largest possible 
cross-sectional area through the firebox is very impor- 
tant. The velocity of the furnace gases in this case be- 
tween the top of the arch and the crown sheet is as high 
as 260 m.p.h. It is remarkable that the small particles 
of coal being blown by the stoker jets into the center of 
a hurricane of such velocity are able to settle on the 
grate or have time to burn at all. 

A particle of fine coal caught in the gas stream will 

(Continued on page 64) 
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Tue annual report of the Bureau of Locomotive In- 
spection, Interstate Commerce Commission, submitted 
by John M. Hall, chief inspector, covering the fiscal 
year ended June 30, 1939, shows an improvement in 
the condition of locomotives, both steam and other 
than steam. In the case of steam locomotives, there 
was a decrease of 1,432 in the number for which reports 
were filed; an increase of 420 in the number of loco- 
motives inspected; a decrease of 1,951 in the number 
found defective; a decrease of 2 per cent in the number 
inspected and found defective; a decrease of 211 in the 
number ordered out of service, and a decrease of 8,724 
in the total number of defects found. In the case of 
locomotives other than steam, the report shows increases 
in the number of locomotive units for which reports were 
filed and in the number inspected; decreases are shown 
for the number found defective, the total number of de- 
fects found and the percentage inspected and found 
defective. 

The accompanying chart shows the percentage of de- 
fective locomotives, the number of accidents and the 
number of casualties for the fiscal years ended June 30, 
1917, to 1939, inclusive. Summaries and tables included 
in the report show separately accidents and other data 
in connection with steam locomotives and tenders and 
their appurtenances and similar data covering locomotives 
other than steam. 

During the fiscal year ended June 30, 1939, the num- 
ber of steam locomotives for which reports were filed 
totaled 45,965. The number of steam locomotives in- 
spected totaled 105,606 and 9,099, or 9 per cent, were 
found defective, and 468 were ordered out of service. In 
1938 105,186 steam locomotives were inspected, of which 
11,050, or 11 per cent, were found defective, and 679 
ordered out of service. In the year ended June 30, 1937, 
a total of 100,033 steam locomotives were inspected, 
12,402,-or 12 per cent, were found defective, and 852 
were ordered out of service. The total number of de- 
fects found and shown in the last three reports were: 
33,490 in 1939, 42,214 in 1938, and 49,746 in 1937. In 


Locomotive Inspection Report 


General improvement in the 
condition of both steam and 
other types of locomotives is 
indicated by the decreasing 
number of defective units found 
while, at the same time, the 
number of inspections increases 


the case of locomotives other than steam, reports were 
filed covering 2,716 locomotives in the year ended June 
30, 1939. The inspections made totaled 4,581, of which 
260, or 6 per cent, were found defective, and 14 ordered 


Fiscal Years Ended June 30th. 
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A 23-year record of accidents, casualties and defective locomotives 


out of service. The total number of defects found on 
this type of motive power in that year totaled 696. These 
figures compare with the following for the previous year 





Result of an explosion caused by the overheating of the crown sheet due to low water—The boiler 
landed 318 ft. from the point where the explosion occurred and wreckage was scattered to distances 
up to 2,165 ft—Two employees were killed: 
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Table I—Number of Casualties Classified According to Occupation— 
Steam Locomotive Accidents 








Year ended June 30 
1937 





1939 1938 1936 1935 
sails ye were” °23 
. . . . ao . ‘. 6 7 : Pr) 
Killed Injured Killed Injured Killed Injured Killed Injured Killed Injured 
Members of train crews: 

EMQineers . 2.0 .0cccsccccssccccssccscsece 4 46 70 8 106 4 75 7 65 
PR on. aiseions.a'e sociale so paeae ena aels 6 66 80 5 78 6 72 4 70 
SEMIN > 5.0 aioe is wiews aia <seYaid mae a lee OEE S ie 2 18 31 3 30 3 28 2 26 
CR: odice cenince es minum aneusee swe bx 5 6 1 18 es 13 10 
SIE. oe ein alnica a hub wren ate 6 7 10 2 3 

Roundhouse and shop employees: 
ES OS REE RRR Sere eer eee 1 1 2 2 2 An a 6 
DE 3. SiSarnansue nics ko mak keex ke ren 2 ay 2 4 1 3 
I 55 5 owidisie ainda ae eeenk swe we Dee as rae 1 ae 3 2 
RN 8 5.5.5.5. peacoat bebet ean ankeedawe “5 eal 1 S% 2 — 1 
MD oss cae Chasis oecia es Seek ke sGes ba 1 ke 1 1 1 1 1 1 
ee Sr ee ee one mare aie be 1 ar ee a - 
TNs cincrns Sas as seus dena cpueilaw ssa bs 1 6 9 3 3 
Other roundhouse and shop employees .... es 2 1 oe 3 3 6 
Ole GENIE. a 5.5 5s ok ss cio os Hose aeubaaees sia 2 3 1 14 oa 5 14 49 
PONIES <3 65 das em enessnsossabasetssau 2 14 7 4 10 2 4 ~ 22 
MME. “ebiscreiesine Seber ee ce ais 15 164 216 25 283 16 215 29 267 











Interior of a firebox after a crown sheet failure due to low water—In 
this accident, in which two employees were injured, the smokebox 
door and front were blown off and forced through the vestibule and 
partially through the door of an unoccupied sleeping car 


ending June 30, 1938: Total number inspected, 4,024; 
number found. defective, 274; percentage inspected and 
found defective, 7; number ordered out of service, 9; 
total number of defects found, 769. 

Table I shows the number of casualties in connection 
with steam locomotive. accidents classified according to 
occupation; Table II shows the nature of the defects 
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found on steam locomotives and gives the data on in- 
spections and reports. Similar data for locomotives 
other than steam will be found in Table IIT. 


Boiler Explosions 


Six boiler explosions occurred during the past fiscal 
year and are commented on in the report. All of these 
explosions, in which 12 persons were killed and 11 were 
injured, were caused by the overheating of crown sheets 
due to low water. 


Extension of Time for Removal of Flues 


A total of 1,009 applications were filed for extensions 
of time for removal of flues, as provided in Rule 10. The 





The top view shows the exterior of an air reservoir which was fusion 

welded where metal had deteriorated and wasted through along the 

bottom—The lower illustration shows the condition of the inside of 
the same reservoir along the bottom 


investigations of the bureau disclosed that in 64 of these 
cases the condition of the locomotives. was such that ex- 
tensions could not properly be granted. In the case of 
31 locomotives, conditions were such that full extensions 
requested could not be authorized, but extensions for 
shorter periods of time were allowed. Requests for 56 
extensions were granted after defects disclosed by the 
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Table II—Number of Steam Locomotives Reported, In- 
spected, Found Defective, and Ordered from Service 


Parts defective, inopera- 
tive or missing, or in 
violation of rules 


. Air compressors 
Arch tubes 
Ashpans and _ mech- 
anism 
Axles 
Blow-off cocks 
Boiler checks 
. Boiler shell 
. Brake equipment 
9. Cabs, cab windows, 
and curtains ....... 
10. Cab aprons and decks 
11. Cab cards 
12. Coupling 
coupling devices 
13. Crossheads, guides, 
Pistons, and piston 
ME y Aidacy ad ok xiede'e 
14. Crown bolts ....... 
15. Cylinders, saddles and 
steam chests 
16. Cylinder 
rigging 
Domes and dome caps 
18. Draft gear 
Ce ae ae 
20. Driving boxes, shoes, 
wedges, pedestals and 
MR ioe oe v5 inc 6 oc 
21. Firebox sheets 
MIO Jo bide 4 8050's 0 0'<K 
23. Frames, tail pieces 
and braces, locomotive 
24. Frames, tender 
25. Gages and gage fit- 
AOE a oko Serccee 
26. Gages and gage fit- 
tings, steam 
27. Gage cocks ........ 
28. Grate shakers and fire 
°F eae 
29. Handholds ......... 
30. Injectors, inoperative 
31. Injectors and connec- 
PD) endl 0is6-0-0 t.acko.0 
32. Inspections and tests 
not made as required 
33. Lateral motion & 
34. i hts, cab and clas- 
NE cco b oso ba 20 
35. Lights, headlight 
36. Lubricators and 
OSS 
pe a er 
38. Packing nuts ...... 
39. Packing, piston 
and valve stem ..,. 
Pilots and pilot beams 
Plugs and studs 
Reversing gear 
Rods, main and side, 
crank pins and collars 
44. Safety valves 
NOD a sonics ce awe 
Springs and 
NEE bce it aip.0 a's:4:6 
Squirt hose 
Stay bolts .... +s 
Stay bolts, broken .. 
Steam pipes ....... 
Steam valves ...... 
RE Sa ape 
53. Tanks and tank valves 
Telltale holes 
55. Throttle and throttle 
rigging 
56. Trucks, 
RNY 5.0 cia't's.ce-cn's 6 
Trucks, tender 
58. Valve motion 
59. Washout plugs 
60, Train - control 
ment 
Water glasses, fittings 
and shields 
eee 
63. Miscellaneous—Signal 
appliances, badg 
plates, brakes Chand) 


Total number of 
defects 


er 


eeeeeee 


SNAe SNe 


and un- 


cocks and 


eee eee eeere 


equip- 


pgeupetioee reported ... 
otives inspected 
Locomotives ee ective 
Percentage of inspecte 
found defective 
Locomotives ordered out 
of service 


Year ended June 30— 
SSeS 














, —— ~ 
1939 1938 1937 1936 1935 1934 
518 689 766 740 733 660 
28 66 105 74 74 127 
67 72 80 79 94 87 

2 13 10 13 10 6 
204 226 199 236 283 289 
279 301 382. 356 413 407 
272 331 347 383 396 372 
1,577 2,044 2,322 2,480 2,449 2,326 
943 1,226 1,807 1,638 1,273 1,342 
260 326 466 450 368 343 
92 109 145 166 142 129 
60 73 74 65 73 54 
739 905 1,160 1,056 1,086 1,100 
47 59 76 63 75 77 
1,232 1,645 2,206 1,717 1,547 1,491 
418 585 729 605 627 654 
90 109 101 114 94 105 
450 740 522 513 423 401 
360 479 560 451 414 480 
1,330 1,688 1,637 1,712 1,573 1,472 
238 244 371 295 343 356 
165 159 225 178 173 203 
708 1,001 1,053 997 1,006 951 
71 131 120 113 124 128 
155 230 261 257 275 212 
226 279 324 350 320 289 
361 451 538 579 480 384 
252 403 470 400 394 404 
349 405 510 502 464 377 
26 26 38 40 39 33 
1,457 1,784 2,020 2,085 2,035 1,909 
6,645 8,204 9,638 9,005 8,344 8,173 
243 325 446 404 389 351 
50 48 90 78 81 79 
177 257 313 251 257 218 
200 212 254 255 191 215 
248 203 272 237 241 247 
408 448 487 508 527 491 
739 913 1,393 1,133 906 833 
104 154 133 178 152 174 
179 238 238 236 167 242 
317 404 492 463 414 390 
1,293 1,669 2,348 2,093 1,836 1,670 
97 125 132 125 100 108 
432 536 655 678 779 697 
2,340 2,901 3,172 3,008 2,765 - 2,854 
75 94 133 134 113 107 
181 211 276 279 240 285 
258 380 542 520 512 455 
285 410 446 526 463 489 
115 141 165 227 212 267 
490 631 678 615 640 567 
837 955 1,009 877 913 862 
58 67 79 127 102 93 
638 685 909 760 733 639 
628 762 785 861 811 898 
665 907 1,018 1,108 1,120 918 
554 722 798 824 799 784 
487 626 598 714 679 776 
5 11 12 6 4 8 
690 915 1,049 1,118 951 907 
466 577 803 790 697 734 
610 684 759 608 563 572 
33,490 42,214 49,746 47,453 44,491 43,271 
45,965 47,397 48,025 49,322 51,283 54,283 
. 105,606 105,186 100,033 97,329 94,151 89.716 
9,099 11,050 12,402 11,526 11,071 10,713 
9 11 12 12 12 12 
468 679 934 852 921 754 









’ Cab floors, 





Table I1I—Number of Locomotives Other Than Steam 
Reported, Inspected, Found Defective and Ordered from 


Service 
Year ended June 30— 
sat ts 


Parts defective, inopera- 
tive or missing, or in 
violation of rules 


Air compressors 
Axles, truck and driving 
Batteries 
SS a ee 
Brake equipment 
Cabs and cab windows.. 
Cab cards 


eeeeeee 
ee 


aprons, 
Se ey ere 
Controllers, relays, circuit 
breakers, magnet valves, 
and switch groups ... 
Coupling and uncoupling 
devices 
Current - collecting 
ratus 
Draft, gear 
Draw gear 
Driving boxes, shoes and 
wedges 
Frames or frame braces 
Fuel system 
Gages or fittings, air ... 
Gears and pinions 
NE ES re 
Inspections or tests not 
made as required .. 
Insulation and safety de- 
MPI Na\a.cci4 bnindnndvctare 
Internal-combustion engine 
defects, parts and ap- 
MEME. scccasehne ss 
Jack shafts 
Jumpers and cable con- 
- nectors 
Lateral motion, wheels. . 
— cab and classifi- 
Lights headlight 
Meters, volt and ampere 
Motors and generators.. 
Pilots and pilot beams.. 
Plugs and studs 
RINE 1, wigaisate he ae ts bs 
Rods, main, 
drive shafts 
Sanders 
Springs and spring rig- 
ging, driving and truck 
Steam pipes ..........- 
Steps, footboards, etc... 
Switches, hand-operated, 
and fuses 
Transformers, 
and rheostats 
TE, ocak nase bes: 6 
Water tanks 
Water glasses, 
and_ shields 
Warning _ signal 
ere RA ee 
Wheels 
Miscellaneous 


eee eee eee eens 


ee ey 
ee 


eee ester eee 


ee eeeeee 


eee meee ne eeene 


resistors, 


eeeeeee 
ee 


Total defects ..... 
Locomotive units reported 
Locomotive units inspected 
Locomotive units defective 
Percentage inspected 

found defective ..... 
Locomotive units ordered 

out of service 











1939 1938 1937 1936 1935 1934 
14 6 6 2 5 3 
1 5 4 6 1 oe 
1 i 4 Py 7 m 
6 6 5 5 3 i 
50 74 97 66 46 15 
36 25 51 30 33 9 
18 11 25 7s a 3 
13 8 17 10 6 1 
13 7 8 bg 5 
4 4 3 
5 8 4 16 3 3 
17 23 28 24 21 8 
4 3 1 1 om Sid 
52 16 14 5 5 7 
9 37 15 4 6 
35 47 «152 44 15 4 
6 11 1 6 4 he 
2 2 ts Re i 
8 13 11 8 3 ays 
185 204 237. 186 124 52 
4 13 13 20 15 2 
32 26 50 23 4 4 
6 1 a 1 . 
1 1 2 ee ie 
1 1 2 3 
3 2 5 6 1 : 
4 4 11 4 2 oe 
2 2 1 2 te és 
19 18 10 14 5 4 
6 1 7 6 5 me 
Bs % 1 if ne : 
7 6 3 
2 2 23 2 10 4 
28 37 52 25 21 2 
16 43 36 29 20 4 
: 5 1 2 ey 
i8 23 13 “ai 
5 7 2 2 2 1 
1 3 a ae 1 1 
33 40 41 42 46 3 
1 cS 1 as! * ¢: 
1 3 4 6 
1 3 2 1 ‘ e 
16 11 21 26 6 8 
10 7 20 39 25 7 
696 769 991 674 449 #158 
2,716 2,555 2,416 2,361 1,911 1,288 
4.581 4.024 3,615 3,118 1,620 1,436 
260 274  °328 252 146 69 
6 7 9 8 9 5 
14 9 24 1 5 4 








The results of a broken crosshead arm when the locomotive 
was moving at an estimated speed of 40 m. p. h. 
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The condition of a driving-brake pull rod and pins on a locomotive 
withheld from service by a Bureau inspector—The report of a monthly 
inspection by the railroad, two days previous to the Bureau's inspection, 












Two cases of scale accumulation—In the boiler check (above) the 

diameter of the opening was reduced from 2'2 in. to 1 in. causing 

erratic operation of the injector—The lower illustration shows a water 
column practically closed by hard scale 


bureau’s investigations were repaired. Fifteen applica- 
tions were cancelled for various reasons. Extensions 
for the full time requested were granted in 843 cases. 


Locomotives Propelled by Power Other Than Steam 


There was an increase of one in the number of acci- 
dents occurring in connection with locomotives other 
than steam and an increase of one in the number of 
persons injured as compared with the previous year. 
No deaths occurred in either year. 

During the year 6 per cent of the locomotives inspected 


showed the condition of the brake equipment as “good” 


were found with defects or errors in inspection that 
should have been corrected before the locomotives were 


put into use as compared with 7 per cent in the previous 


year. There was an increase of 5 in the number of 
locomotives ordered withheld from service by the in- 
spectors, because of the presence of defects that rendered 
the locomotives immediately unsafe. 


Specification Cards and Alteration Reports 


Under Rule 54, of the Rules and Instructions for 
Inspection and Testing of Steam Locomotives, 131 
specification cards and 4,493 alteration reports were 
filed, checked, and analyzed. Corrective measures were 
taken with respect to numerous discrepancies found as 
a result of checking these reports. 

Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 252 specifications and 90 alteration reports 
were filed for locomotive units and 60 specifications and 
36 alteration reports were filed for boilers mounted on 
locomotives other than steam. These were checked and 
analyzed and corrective measures taken with respect to 
discrepancies found. 

No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 
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This crown sheet failure resulted in the death of two employees 
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THE first of a group of 28 Diesel-electric switching lo- 
comotives of 1,000 and 660 hp. to be built in line produc- 
tion at the Eddystone (Pa.) plant of the Baldwin Loco- 
motive Works, have recently been completed and five of 
the 1,000 hp. type were delivered to the Atchison, To- 
peka & Santa Fe. 

Each locomotive is powered with a single De La 
Vergne, Model VO, Diesel engine of eight or six cylin- 
ders, respectively, and Westinghouse generating, control 
and traction equipment. The eight-cylinder, 1,000-hp. lo- 
comotive weighs 120 tons, while the six-cylinder, 660-hp. 
unit weighs 100 tons. The comparative specifications 
are shown in the table. 

The 660-hp. locomotive has a continuous rating of 
28,000 Ib. tractive force at 6.5 m.p.h. and the 1,000-hp. 
unit a continuous rating of 33,600 Ib. tractive force at 
8.3 m.p.h. A tractive force above 33,600 Ib. can be de- 
veloped by the 1,000 hp. locomotive (above 28,000 Ib. by 
the 660-hp. locomotive) for shorter periods, depending 
upon the initial temperature of the traction motors. 


The De La Vergne Engines 


The De La Vergne Model VO Diesel engines, operate 
on the four-cycle principle, using solid injection. The 
six-cylinder engine is rated at 660 hp. and the eight-cyl- 
inder engine 1,000 hp. at 625 r.p.m. Both engines ‘have 
1234 in. by 15% in. cylinders. Accessibility is obtained 
by. mounting the governor, lubricating-oil pump, fuel- 
transfer and injection pumps, fuel lines, spray valves 
and camshaft externally; working parts are enclosed. 
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Baldwin 


Diesel- 
- Electric 
Switchers 


Stock locomotives built at the 
Eddystone plant are powered 
with eight- and _ six-cylinder, 
1,000- and 660-hp. De La 
Vergne Diesel engines and West- 
° wee ee © 

inghouse electric’ generating, 
traction and eéntrol equipnient 





A feature of the De La Vergne engine is the spherical 
water-cooled combustion chamber which is cast integrally 
with the cylinder head, and connected with the cylinder 
combustion space by a throat. During the compression 
stroke the air is forced into the chamber, entering tan- 
gentially at high velocity, thereby producing great tur- 
bulence. Fuel oil is sprayed into the combustion cham- 





Cooperative Specifications of Baldwin 120-Ton, 1,000 hp. 
and 100-Ton, 660-hp. Diesel-Electric Switching Locomotive 


1,000 hp. 660 hp. 
Total b.hp. (single Diesel engine) ........... 1,000 660 
Bee TO. GE. CHIMES 6 6 ajuhg caine wb aaic e's 8 6 
Total weight of locomotive, in working order, 

BPR, oes 5s cept ac cuties vd-2%.00 3% 240,000 200,000 
Length over couplers, ft.-in. ..........e.se00. 48- 0 45- 0 
Wheelbase of locomotive (total), ft.-in. ....... 33- 6 30- 6 
Wheelbase of truck (rigid), ft.-in, .......... 8- 0 8- 0 
Height from rail to top of cab (maximum), 

(ENR YS ONS IRR Papier 02 CG RS eat 14- 6 14- 6 
Height from rail to centerline of couplers, in.. 34 34 
Height from rail to cab floor, ft.-in ......... 7- 3 7- 3 
Height from rail to top of engine compartment 

A Rs ede ere os emia g kaw ere bow o'6 6 12- 3% 12- 3% 
Width (maximum outside), ft.-in, .......... 10- 0 10- 0 
UA CE RUINS 50 aig G:505:0: 0 eigieiic.0 59:54 0% > 9-10 9-10 
Width of engine compartment hoods (outside), 

ERE SCA a aay rer eee 5- 8% 5- 8% 
Sees 700 ; 600 
ee I NIE. oa nie'n.e div-b0 eit diva d ctie's's 320 240 
Lubricating oil capacity, gals. .............. 64 55 
SNE CM io a 6 gS uo se.ki-0 b'070. 0 0a 0ibemce 3,000 3,000 
Driving wheels, diameter, in. .............0. 40 40 
NE SR NS orcs. a's) stgibiosacsece: dimlerele db 0:30 26,400 21,400 
Starting tractive force, 30 per cent adhesion, Ib. 72,000 60,000 
Starting tractive force, 25 per cent adhesion, lb. 60,000 50,000 
PRINTS QUEUING CUD My 5005. 6:0,s.0 0.0.00 weiasigic'e s 60 45 





ber through a multiple-orifice spray nozzle which has 
comparatively large openings. This feature, together 
with the cooling of the nozzle, minimizes clogging. The 
De La Vergne combustion system permits»the injection 
of fuel over a longer period, at an unusually low injec- 
tion pressure, resulting in lower firing pressure rise per 
degree of crank travel, and low maximum combustion 
pressures. 

The fuel injection system is the Bosch solid-injection 
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type with spring-loaded needle-type spray valves and 
multi-hole nozzles. One Bosch fuel injection pump and 
one spray valve are provided for each cylinder. 

The fuel supply is delivered to the injection pumps 
by a positive-displacement fuel service pump. This pump 
delivers fuel under pressure through metal-edge strain- 
ers and a cartridge-type filter, in series, to the injection- 
pump supply header. Fuel oil pressure in the supply 
header is controlled by a spring-loaded relief valve. 

The engine bedplate is made of welded steel with 
heavy transverse webs to support the main bearings and 
to maintain proper crankshaft alignment. The main 
bearing caps are secured to the bedplate by internal 
throughbolts. The frame is a welded steel structure 
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The Baldwin 100-ton switcher, powered by a 660-hp. De La Vergne engine 








which forms the cylinder housing and upper part of the 
crankcase. 

The main bearings consist of interchangeable steel 
shells with centrifugally poured babbitt. All main bear- 
ings are adjustable by means of laminated shims. The 
lower shell may be rolled out with the crankshaft in 
place. The cylinder liners are of a  stress-relieved 
iron. They are machined all over, and finished ‘inter- 
nally by honing. Each liner has a flange at the top 
which seats in the engine frame, and is provided. with 
rubber rings at the lower end to seal the joint between 
the liner and the frame. 

The cylinder heads are. stress-relieved iron castings. 
The turbulence combustion chamber is located in the cyl- 
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inder head, offset from the cylinder center, and is sur- 


rounded by cooling water. This arrangement permits 
the placing of the spray valve horizontally at the side 
of the head, in an accessible position, and provides cool- 
ing for the spray valve. 

One exhaust and one inlet valve is arranged in the 
head for each cylinder. They are actuated by rocker 
arms mounted on brackets attached to the cylinder head. 
The rocker arms are fitted with rollers to contact the 
valve stems and are actuated by hollow push rods, 
socket-mounted in roller-type cam followers. The cam- 
shaft is located in a housing on the control side of the 

ine. The camshaft bearings are removable. 

The crankshaft is a solid forging of heat-treated, 
. open-hearth steel, drilled for pressure lubrication. 

The connecting rods are made of die-forged alloy 
steel, heat-treated. The wrist-pin end is fitted with a 
one-piece bushing of high-grade bearing bronze. The 
crank-pin bearings have centrifugally cast, babbitt-lined 
steel-backed shells, fitted with laminated shims. Two 
heat-treated alloy-steel crank-pin-bearing bolts are used 
for each rod. 

‘The hollow bored wristpins are of the full floating 
type, made of alloy steel forgings. 


w 
° 


Baldwin 120-ton, 1,000-hp. switcher built for the Santa Fe 


One of the eight-cylinder, 1,000- 
hp. switchers partially assembled. 
The control panel compartment can 
be seen ahead of the cab; the air 
compressor is located between the 
generator and the control panel; 
the radiators and air circulating 
fans at the forward end of the loco- 
motive have not yet been mounted 


The pistons are made of aluminum alloy. Each pis- 
ton carries five compression rings and has one lubricat- 
ing oil control ring above the wristpin and one below. — 

The Woodward governor is gear-driven from the 
camshaft. It is of the hydraulic relay type and its speed 
setting is determined by an electro-pneumatic governor 
operator. 

Lubrication is furnished by a pressure system to the 
crankshaft, connecting rods, wrist-pin bearings, cylinder 
liners, camshaft bearings and valve rocker arms. An 
automatic lubricating-oil safety stop is applied to shut 
off the fuel supply to the injection pumps in the event 
that the lubricating-oil pressure should drop below a 
safe minimum. 


Electrical Transmission 


The engine is directly coupled to a Westinghouse 
generator which supplies power to four axle-hung force- 
ventilated series-wound Westinghouse traction motors. 
The generator for the 660-hp. locomotive has a continu- 
ous rating of 1,000 amp., while that for the 1,000-hp. 
locomotive is rated 1,200 amp. Exciters are mounted on 
the generator shafts. 
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The continuous ratings of the motors are 470 and 560 
amp. when blown with 1,100 and 1,200 cu. ft. of air per 
minute, respectively. Two blowers supply cooling air 
for the traction motors. They are mounted at opposite 
ends of the engine-generator-compressor unit and are 
driven by V belts taking power from the main shaft. 

Electro-pneumatic control is used to operate two mo- 
tors in series, two in parallel, full field, and two motors 
in series and two in parallel, shunted field. The engine 
governor is electro-pneumatically controlled from the 
master controller. Excitation of the main generator is 
automatically controlled to utilize the full output of the 
engine over its operating range, and avoid overloading. 

An auxiliary generator furnishes power for charging 
the battery, and for the operation of control circuits 
and lights. It is mounted on top of the exciter frame 
and is driven from the generator shaft by grooved pul- 
leys and V-belts. 

The storage battery on the stock locomotives consists 
of 56 cells of Philco 17-XV on the 1,000-hp. unit and 
56 cells of Philco 21-KRT on the 660-hp. These are 
rated at 288 and 240 amp.-hr. respectively. The five 
Santa Fe 1,000 hp. locomotives were equipped with 
Exide 56-cell, 288 amp.-hr. batteries. The batteries are 
used for engine starting and standby lighting and are 
charged from the auxiliary generator. 


Other Construction Features 


The underframes for both the 660- and 1,000-hp. lo- 
comotives are cast steel, manufactured by the General 
Steel Castings Corporation. The cab is located at one 
end of the locomotive. Directly ahead of the cab, under 
the hood, is the electrical control panel, then the com- 
pressor, the generator and engine unit and, at the other 
end of the locomotive, the blower, fans and radiators. _ 

The cab is built of steel plates, with wood floor, and 
lined with Masonite insulating board. The cab doors 
are steel, and the windows extruded aluminum shapes. 
All windows are glazed with Saftee glass. The side 
windows are of the sliding type and have locating 
latches. The operator’s control station is at the right- 
hand side of the cab. The operator has direct clear vis- 
ion over and alongside the hood. Three pneumatic win- 
dow wipers are part of the cab equipment. 

The engine radiator compartment is located at the 
front end of the locomotive. Two fans, driven by V- 
belt from the engine shaft, draw air into a chamber and 
blow it out through the two radiators located at either 
side. On the same shaft is the blower for the traction 


motors on the front truck. Adjustable radiator shut- - 


ters permit engine operation at correct temperatures. 
The fuel tank for the 1,000-hp. locomotive has a total 
capacity of 700 gal., that of the 660-hp. locomotive, 600 





The air circulating fans, before the installation of the radiators 


gal. Both are made of welded steel plates. They are 
mounted crosswise under the main frames between the 
trucks. The tank has a filler cap to permit filling from 
either side of the locomotive, and four sight gages, two 
located on each side. The electrically-driven gear-type 
fuel-oil transfer pump takes its suction directly from the 
fuel tank. 

The trucks for stock locomotives are the General Steel 
Castings four-wheel type. The frames are cast steel with 
pedestal jaws and center plates cast integral. Double 
helical and semi-elliptic springs support the truck frame. 
The semi-elliptic springs are swung on forged links held 
by two equalizers on each side of the truck. The equal- 
izer ends rest in seats on the journal boxes. Hollow 
transoms conduct the air from the blowers ‘to the traction 
motors. The Santa Fe 1,000 hp. locomotive shown in one 
illustration is equipped with trucks of Baldwin design. 
The motors are supported between the driving axles and 
the spring motor-nose suspension on the truck transoms. 
The axle journals.are 6% in. by 12 in. The axle diame- 
ter through the motor bearing is 8% in. diameter. The 
rolled-steel wheels are 40 in. in diameter. The journal 
boxes are cast steel with forged-steel wedges and 
A.A.R. railway type crown brasses. A thrust bearing 
is provided in each box for absorbing the lateral thrust 
of the axle. The side bearings are hardened steel 


(Continued on page 64) 





Four-wheel truck of the type used on the stock locomotives 
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Comparative Service Tests of 


USS Cor-Ten Vs. Copper Steel 


Wruen USS Cor-Ten was introduced for railroad car 
construction, the results of atmospheric corrosion tests 
were available which showed the resistance of this ma- 
terial to corrosion in various types of atmospheres to be 
four to six times that of carbon car steel, or two to three 
times as much as copper steel. This superior corrosion 
resistance was due partly to the fact that the rust which 
formed on USS Cor-Ten was harder than that on carbon 
steel or copper steel and that it adhered more tenaciously 
to the base metal. In view of the differences between 
the conditions in an atmospheric test and those existing 
in open-top freight cars, the question arose whether the 
abrasive action of the lading, especially in hopper cars, 
would remove the coating from Cor-Ten and cause rust- 
ing to proceed in cars more nearly at the same rate as 
with copper steel. 

As this question seemed to have an important bearing 
on the advantage to be derived from the use of USS 
Cor-Ten in open-top cars, the rate of rusting of cars 
resulting from abrasion and the action of corrosive 
leachings from coal was studied by the Corrosion Re- 
search Laboratory of the Carnegie-Illinois Steel Corpora- 
tion. The results of this investigation indicated that the 
corrosion of steel cars was caused principally by ex- 
posure to atmospheric conditions and that longer service 
life would be obtained by using a steel such as Cor-Ten 
which is much more resistant to severe industrial atmos- 
pheres than plain or copper steel.* 

In order to obtain results from actual service as quick- 
ly as possible some 50-ton hopper cars owned by the 
Carnegie-IIlinois Steel Corporation were repaired in 
1934, using one. type of steel in the 4 end of the car 
and another type in the B end. The materials applied 
for the test included Cor-Ten, an intermediate man- 
ganese steel, and copper steel. Where copper steel was 
used, the floors, hoppers, longitudinal hoods, and cross 
hoods were all % in. thick, and the sides and ends %6& 
in. thick. The high-tensile steels were applied to some 
cars in these same thicknesses and in other cars the bot- 
toms were made %¢@ in. thick and the sides and ends 
y% in. 

All of the test cars were placed in service in Novem- 
ber, 1934. Some have been in coal service, but the 
majority have been handling furnace coke between the 
Clairton By-Product Coke Works and Carrie Furnaces, 
making frequent trips of 6.6 miles loaded with coke and 
returning empty. The cars have had intensive use and 
carried an average of 567 loads up to July 1, 1939, or 
10.2 loads per month. 

Since the end of the first year’s service the cars have 
been inspected thoroughly at intervals of about six 
months. As the principal object of the test was to 
determine the ultimate life of the material, these inspec- 
tions have consisted of noting the condition of the bodies 
and especially any perforations in the sheets, and the 
extent to which the sheets were corroded and worn away. 
When the test is completed, the loss of weight of each 
part will be determined. 

The condition of the cars now gives definite indica- 
tions of the relative life to be expected from the mate- 


* See “Corrosion of Steel Cars,” by G. N. Schramm, E. S. Tayl 
and C. P. Larrabee, Railway Age, November 28, 1936, page 780. 





Car No. 14276—The copper-steel sheets in the A end were found 





Car No. 14276—The USS Cor-Ten sheets in the B end showed no 
defects after 57 months’ service 





Report of service life of hop- 
per cars in coke-carrying serv- 
ice built with copper steel in 
one end and USS Man-Ten or 
USS Cor-Ten in the other end 





rials tested in coke cars and also in other service. Per- 
forations have developed in a large majority of the longi- 





perforated after 30 months’ service 
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tudinal hoods, hopper sheets, and floors. In some cars 
such failures have occurred in all three of these parts. 
The sides and ends have shown no failures up to this 
time. 

Of the five cars with %4-in. copper-steel floors, three 
were found perforated after 30 months’ service and 
two after 42 months’ service. The %-in. floors of inter- 
mediate manganese steel were perforated in the same 
period, but the general condition of the sheets was bet- 


Car No. 14319—Copper-steel sheets in the A end were found 
perforated after 42 months’ service 


Car No. 14319—The USS Cor-Ten sheets in the B end showed no 
defects after 57 months’ service 


ter than the copper steel. Three cars with %4-in. Cor- 
Ten floors show no defects after 57 months, indicating 
that in coke service Cor-Ten will last twice as long as 
copper steel of equal thickness. 

Of the two cars with %¢-in. Cor-Ten floors and hop- 
pers, one showed the first perforation after 42 months 
and the other was intact after 57 months. On the basis 
of comparing the relative life of copper and Cor-Ten 
steels after the first perforation the Cor-Ten steel, in 
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Car No. 14402—The copper-steel sheets in the A end were found 
perforated after 30 months’ service 


Car No. 14402—The USS Man-Ten sheets in the B end were 
perforated after 30 months’ service 


25 per cent thinner gage than ¢opper steel, still gave 
40 per cent longer life. 
The performance of the intermediate manganese steel 


in this test brings out some significant facts. This steel 
has approximately the same strength and abrasion re- 
sistance as Cor-Ten. In resistance to atmospheric cor- 
rosion, intermediate manganese steel is equal to copper 
steel. Even though the abrasive action of coke on the 
floors of these cars is severe, the copper steel lasted 
almost as long as the intermediate manganese steel. The 
results indicate definitely that the life of the floor sheets 
in these hopper cars is affected only to a minor degree 
by variations in strength or abrasion resistance of the 
steels tested. On the other hand, Cor-Ten, which, in 
addition to higher strength and abrasive resistance, has 
superior resistance to atmospheric corrosion,. gave in- 
creased life over the other steels almost in the same 
ratio as the increase noted in atmospheric corrosion tests. 

Among the diversified conditions to which steels are 
subjected in car service, these coke hopper-car floors, 


(Continued on page 64) 
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Denver and Rio Grande Western 





Automobile-Box Cars 





Above: The large door closed 
and the standard 6-ft. box-car 
door open, ready for the load- 
ing of box-car commodities— 
Right: The clear opening is 
15 ft. 1 in. wide when both 
doors are open for the loading 
of automobiles 


@e hundred automobile-box cars of 50 tons capacity 
were recently delivered to the Denver and Rio Grande 
Western by the Pressed Steel Car Company. The cars 
are of lightweight construction and embody a new door 
arrangement which utilizes an auxiliary inside door, 
patented by W.-H. Sagstetter, chief mechanical officer, 
Denver and Rio Grande Western. 

The cars have two doors on each side of different 
widths which enables the door openings to be made 15 ft. 
wide by 10 ft. 34 in. high for the loading of automobiles, 
or with a standard 6-ft. width for the loading of box-car 
commodities. When the cars are used for the latter 
purpose, the auxiliary inside door slides over the large 
automobile door opening, forming a separate wall, and 
thereby eliminates the installation of any temporary 
lining. These inside doors are of corrugated-steel con- 
struction and are lined with plywood. They fit in a 
recess in the side wall when not in use in such a manner 
as not to interfere with the loading of any commodity. 
The doors have safety catches of the gravity type to hold 
them automatically in a closed or open position. 


Underframes and Trucks 
The underframes have the Duryea cushioning arrange- 
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These cars have an un- 
usual door arrangement 
which facilitates their 


use in either the trans- 
portation of automobiles 
or grain and other 
box-car commodities 





ment. ‘The center sill consists of two 10-in, open-hearth 
steel channels with top and bottom cover plates applied 
with a continuous weld. The side sills are 10-in. high- 
tensile-steel channels, running from end sill to end sill, 
with a reinforcement consisting 6-in. bulb angles at- 
tached to the side sill under the door opening. The end 
sills are high-tensile steel angles. 

The body bolster is of the built-up type of welded 
construction having %-in. high-tensile steel web plates 
and 3-in. top and bottom cover plates. The four cross 
bearers are also of high-tensile steel of welded construc- 
tion extending the full width of the car. The diagonal 
bracing is of %-in. high-tensile steel extending from the 
corner of the car at the junction of the side and end 
sills to the junction of the bolsters and the center sill. 
The body center plates are of high-tensile cast steel 
conforming to the A. A. R. contour, and each plate is 
held in position by 34-in. rivets reinforced by welding. 
Three-inch Z-bars of high-tensile steel form the floor 
stringers which are welded to the cross bearers and 
bolster web. 

The cars are equipped with self-aligning trucks of the 
Truck Association design having a spring plankless 
double-truss frame. The side frames and the truck bols- 
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ters, made by the American Steel Foundries, are of high- 
tensile cast steel. The side frames have the brake-hanger 
bracket cast integral and the latter provides for the 
application of the Mobil brake-hanger retainer. The 
side bearings are of the roller type. All helical springs 





Principal Weights and Dimensions of the Denver & Rio 
Grande Western Automobile-Box Cars Built by the 
Pressed Steel Car Co. 


Length over coupler carrier casting, ft.-in. ............. 42-10% 
Length over end sills, ft.-im, ........seeseeeeceeeeeeees 40- 8% 
Width over side sills, SRS tc eal clea ala se ore neceasa ees 9- 9% 
RAE, CO, TRESS 6 6A:Scisg 4:6:6-0.4:6-d15 60s 'n Bienin's 4006. e:b-ase 40- 6'/16 
ee, NG, PEPE. 56a babese coccaabasaanseascrisees 9- 21/16 
Width, side door opening, clear, automobile car, ft.-in. ... 15- 1 
Width, side door opening clear, box car, ft.-in. ......... 6- 0 
Height, inside at side plate, ft.- RL anh baa ean saad 3s04es~ 10- 8 
a ee ae eS reer ery Pree 11- 13/1, 
Height, rail to top of running boards, ft.-in. ........... 15-1 
ee a ae Re en ere eee pee 3,961 
Rae ME SM 56 na os cuicws Sse A bas calcein ed pel Sisre 44,000 

Ee GO SMIY cniciacia tan 6ca soa wea hans Ganeeubo ash caant 124,600 
Ratio, pay load to gross load, per cent ..............04. A 
FOUR GRO, OE on ote es ol ccace ena e bos scnh.sulacesaee® 5% x10 





were furnished by the American Locomotive Company, 
Railway Steel Spring Division, but 50 cars were 
equipped with the Holland Volute spring snubbers and 
the remaining 50 cars with the American Steel Foun- 
dries’ snubbers. The trucks have one-wear steel wheels, 
standard A. A. R. journal bearings, pressed-steel 
journal-box lids, and Jenkins leather fibre dust guards 
and wedges. Fifty cars have Creco brake beams and 
the other 50 cars have Davis brake beams. The brake 
shoes, with reinforced back, are 2 in. thick, and are 
held by Lockey brake-shoe keys. Schaefer brake hangers 
of the integral-forged type and the Grip Nut safety sup- 
port and safety device, with the bottom rod going through 
the bolster, were installed. 

The design of the superstructure follows the recom- 
mended A. A. R. practices. The roofs are the Murphy 
solid-steel riveted type using No. 16 gage USS Cor-Ten 
steel sheets and %-in. USS Cor-Ten steel caps with a 
provision for the application of automobile loading de- 













Left: When the car is used 
for the transportation of auto- 
mobiles the inner door slides 
back in a recess in the side 
wall—Right: The inner door 
is in position for the loading 
of grain and other box-car 
commodities 
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Partial List of Materials and Equipment on the Denver & 
Rio Grande Western Automobile-Box Cars 


CED 5.5.06 ou 0006550000 ee O. C. Duryea Corp., New York 
ROE bed rsedecneedsd0estea00eds Standard Railway Equipment Mfg. Co., 
Chicago 
ERS oon ccceccccscses Apex Railway Products Co., Chicago 
AUIS CUI o.d5.c< Swdndcneves's% The Youngstown Steel Door Co., 
Cleveland, Ohio 
Ee eee en ee ee eee Te Union Metal Products Co., Chicago 
Side and end ladders ........... The bg een Appliance Co., Tol- 
edo, 
Di MEE 6.i5i65s 4nd ackssdencdee Western Railway Equipment Co., St. 
Louis, Mo. 
Leak-proof bolts; grip-holding nuts. Grip Nut Co., Chicago 
CE Grates whb5ndsscawedcs se National Malleable and Steel Castings 
Co., Cleveland, Ohio 
Uncoupling rigging ............. Union Metal Products Co., Chicago 
Truck side frames; bolsters ..... American Steel Foundries, Chicago 
ee EE, Gilcabasecssseceeba A. Stucki Co., Pittsburgh, Pa. 
FOURIER DIBTIOEE 6.6 ccccevsees Magnus Metal Div., National Lead 
Co., New York 
MNOE. SIE 65566 5550s acess ane Carnegie-Illinois Steel Corp., Pitts- 
burgh, Pa. 
Fictical GpPiGO oo cc.cccces oe American Locomotive Co., Railway 
Steel Spring, Div., New York 
OO ey ee eer rer Tre (50) Holland Company, Chicago 
(50) American Steel Foundries, Chi- 
cago 
Brake hanger retainer ........... Illinois Railway Equipment Co., Chi- 
cago 
BOGE TOME 465 00.0.64 cecnsdccines (50) ene 99 Railway Equipment Co., 
icago 
(50) Davis Brake Beam Co., Johns- 
town, Pa. 
Brake shoe; brake shoe _ keys 
rrr American Brake Shoe & Foundry Co., 
New York 
ee I a oc ineassucoeveres a a Equipment Co., Pittsburgh, 
a. 
Air Drakes; type AB ....ccsccsee Westinghouse Air Brake Co., Wilmerd- 
ing, Pa. 
ON er err Ajax Hand Brake Co., Chicago 
I NE ich nuieniessa< sees seees Apex Railway Products Co., Chicago 
CN CE a. no's ccccacescces Royal Railway Improvements Corp., 
New York 
Fouredl Wee TER 6cacskjoseveeese American Locomotive Co., Railway 
: Steel Spring Div., New York 
Dust guards; wedges ........... Portable Plating & Equipment Co., 
Chicago 
Angle-cock holder; defect card 
holder; pipe clamps ......... Railway Devices Co., St. Louis, Mo. 
Retainer pipe clamp ............ Illinois .Railway Equipment Co., Chi- 
cago 
Safety support and device ....... Grip Nut Co., Chicago 
SERRE ARE 6.050500 sins. 0040's00% Illinois Railway Equipment Co., Chi- 
: cago 
Pee Ed GENET ovo 000000000 (50) E. I. du Pont de | & Co., 


Inc., Wilmington, 
(50) Wardwa Paint Works, Chicago 
Heights, Ti. 
Paint and primer, roofs ......... The Glidden Co., Cleveland, Ohio 









































vices. The Apex steel running boards, made in sections 
and fitting between the roof seam caps, and steel lati- 
tudinal running boards were applied. The outside doors 
were made by the Youngstown Steel Door Company 
and are fitted with roller lift fixtures. The cars have 
Dreadnaught two-piece steel ends with round corners 
with the top and bottom sections of %-in. and 5%o-in. 
USS Cor-Ten steel, respectively. The side sheets are 
of No. 14 gage USS Cor-Ten which are riveted to the 
posts as well as to the side plates and side sills. 

The flooring consists of fir with a 5%4-in. face having 
calking cement on the ends of the boards with the top 
of the floor sanded. The floor boards are held in posi- 


tion by floor clips, leak-proof bolts, and grip holding. 


nuts. The side lining is of ?54-in. fir, tongue and 
groove running horizontally, with the lining in the pocket 
behind the inside door of 34-in. plywood. The end lin- 
ing is also of 2549-in. fir running ‘vertically. 

The cars are equipped with Type-E rotary couplers 
of the bottom-operating type made of Grade B cast steel 
by the National Malleable and Steel Castings Company, 
draft keys of open-hearth steel, and the Imperial rotary 
uncoupling rigging. The brake equipment is comprised 
of the Westinghouse Type-AB air brake and the Ajax 
vertical-wheel hand brakes. The side and end ladders 
were furnished by the Wine Railway Appliance Co. 


A Study of 
The Locomotive Boiler 


(Continued from page 51) 

pass through this furnace in 0.1 second and this is one 
of the reasons for the great loss of carbon at high- 
capacity operation. As a comparison, in stationary 
practice the velocity of the gases just before entering 
the tube bank is about 10 m.p.h. at a maximum. A 
study of the designs of many recent boilers indicates 
that the width of the firebox, as well as the depth, could 
have been increased to give the advantage of a larger 
combustion volume under the firebrick arch, as well as 
a larger gas area between the top of the arch and the 
crown sheet. 

A few modern boilers have been built with a firebox 
ring as low as 53 in. from the rail which, with a hori- 
zontal grate, would give a good depth of the firebox at 
the rear. On many locomotives with the grate sloping 
up toward the back end, the distance from the rail to the 
firebox ring is 72 in., or more, and thus there is a loss 
of 18 in. in the depth of the firebox. The author has 
not been able to get a satisfactory reason why sloping 
grates are still continued. Many boilers have been built 
with horizontal grates and have given satisfactory service. 
(To be concluded) 


USS Cor-Ten Vs. 
Copper Steel 


(Continued from page 61) 
with their relatively short life, represent one extreme of 
intensive service in which the effect of atmospheric cor- 
rosion in relation to total deterioration is at a minimum 
and abrasion is atthe maximum. At the other extreme are 
those parts of cars which receive no abrasion and last as 
long as they can resist atmospheric corrosion. Tests in 
which steels have been subjected to exposure in rural, 
industrial, and sea-coast atmospheres without abrasion 
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have shown that, under these conditions, Cor-Ten has 
two to three times the life of copper steel. It is note- 
worthy that in the hopper-car test described above, 
where conditions are so different, Cor-Ten again shows 
almost the same degree of superiority. Because the two 
types of tests representing opposite extremes of service 
conditions give such similar results, it is believed that it 
is conservative to estimate that in any application in 
freight-car construction Cor-Ten will develop approxi- 
mately twice the life that would be obtained from the 
same thickness of copper steel. 


Baldwin Diesel- 
Eleetrie Switehers 


(Continued from page 59) 
plates with shims for adjustment. Alemite grease lu- 
brication is applied to the truck center pin and oil lu- 
brication is used for the pedestal gibs and journal thrust 
bearings. The trucks are equipped with clasp brakes. 

The equipment ahead of the cab is covered by a 68%4- 
in. hood built of sheet steel on a steel frame and de- 
signed with doors on the sides. The doors are equipped 
with latches and locks, are hinged and when open give 
access, by means of the 25-in.-wide roughened plate 
platform inside of the hood, to all equipment located 
therein. Ventilation is effected through screened and 
baffled side openings. The hood is equipped with top 
inspection hatches and with lifting bales for removing it 
as a complete unit. Permanent inspection-light fixtures 
are located inside the hood. 

The air-brake equipment is Westinghouse Schedule 
14-EL. Both straight and automatic air brakes oper- 
ate on all wheels. There are two air reservoirs with a 
capacity of 60,000 cu. in. The locomotives are 
equipped with one Ajax hand brake with a hand-wheel 
located in the cab and connected to the brake rigging of 
one truck to hold the locomotive while out of service. 

Compressed air is furnished by a Gardner-Denver 
three-cylinder two-stage air-cooled compressor having 
a displacement of 56 cu. ft. of free air per minute at an 
engine idling speed of 250 r.p.m., and 140 cu. ft. at full 
engine speed of 625 r.p.m. The air compressor is driven 
by a Thomas coupling from the generator shaft. 

Accessories used on these locomotives include the 
following: Miner A-22XB friction draft gear; Na- 
tional Type E swivel shank, top-operating couplers; 
12-in. bell with internal, quick acting pneumatic ringer ; 
Pneuphonic horn; Sunbeam headlights and Leach Type 
D pneumatic sanders. 







Photo by Granville Thomas 
On the Pennsylvania-Reading Seashore Lines at Millville, N. J. 
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EDITORIALS 








Loeomotive 
Availability 


In motive-power economics the outstanding advan- 
tage of the steam locomotive is its relatively low first 
cost. In road service where the locomotive unit must 
have approximately the same horsepower capacity, 
whether steam or Diesel-electric, the first cost of the 
Diesel unit will range from two and one half to three 
times that of the steam locomotive. One of the 
strongest claims for the Diesel-electric locomotive, 
however, is its high degree of availability as compared 
with that of the steam locomotive, which is an off- 
setting factor. 

There is no opportunity to compare the degree of 
intensity with which steam and Diesel-electric locomo- 
tives are used in freight service since the Diesel-electric 
locomotive has not yet accumulated any records in this 
service. In passenger service, however, data enough 
are available to give some indication of the possibili- 
ties which the Diesel-electric locomotive offers in this 
respect. 

During 1939 an ownership of 7,320 steam passenger 
locomotives averaged 45,000 miles per year per loco- 
motive. This is an average of 3,750 miles per loco- 
motive per month, or 125 miles per locomotive day 
on the basis of ownership. The report of the Com- 
mittee on the Utilization of Locomotives presented at 
the meeting of the Railway Fuel and Traveling Engi- 
neers’ Association last October quoted an average 
daily mileage per active passenger locomotive during 
the first six months of 1939 of 183.5. The best aver- 
age mileage for a single railroad was 269.7 per active 
locomotive day and the lowest 144.7. 

Compare this with the performance of Diesel- 
electric passenger locomotives during 1939. The 58 
locomotives in passenger service (as of June 30, 1939) 
averaged 178,600 miles per year. This is equivalent 
to 14,900 miles per month and 497 miles per day. 


While this number of locomotives probably does not. 


accurately represent the total number of locomotive 
days during the year because of additions during the 
last half of the year, the error is not believed to be 
large. In each of 1937 and 1938, with a much closer 
average of the number of locomotive days and a 
much smaller total locomotive mileage, Diesel-electric 
locomotives averaged well over 400 miles per day. 

In interpreting these figures account must be taken 
of the fact that they represent the aggregate perform- 
ance of a number of individual units assigned to runs 


Railway Mechanical Engineer 
F EBRUARY, 1940 


on which the conditions are ideal for a high degree of 
utilization, whereas the steam-locomotive performance 
represents complete power assignments in which are 
included spare power and runs on which high mile- 
ages are impossible. But even when the active steam 
locomotive mileage is compared with the mileage of 
the Diesel-electric locomotives owned, the mileage per- 
formance of the latter is outstanding. 

This situation suggests that one of the most impor- 
tant factors in the future development of the steam 
locomotive must be the improvement of its capacity 
for more intensive utilization. Indeed, it is a question 
if the steam locomotive is not, in this respect, a vic- 
tim of its own history. Until 20 years ago scarcely 
anyone thought it practicable to operate a steam loco- 
motive over more than a single crew district. Even 
before long runs were being taken into account in 
locomotive design, however, the steam locomotive 
demonstrated its capacity for runs as long as traffic 
and road characteristics permitted. Some of the more 
recently built locomotives have demonstrated their 
ability to remain out of the shop for classified repairs 
for well over 200,000 miles. It does not seem be- 
yond the possibilities of the future to remove some of 
the other limitations on continuity of service which 
still have to be contended with. 


Steam and Diesel | 
Locomotive Comparisons 


In a comment on the comparison of the performance 
and operating costs of Diesel-electric locomotives and 
steam locomotives in these columns last month, com- 
parisons on three points were discussed. These were 
the question of fuel cost, the question of the horse- 
power-weight ratio, and the cost of maintenance. No 
mention was made in this discussion of the relative 
effect of first cost when the comparison is between the 
Diesel-electric locomotive and the new steam locomo- 
tive for the same service. 

In considering this aspect of the relative economic 
value of the Diesel-electric and steam motive power 
there are really two comparisons which have to be 
considered in every specific instance. The first is that 
between the old motive power by which the service is 
now being performed and the proposed new steam 
motive power. The second is between the proposed 
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Diesel-electric motive power and the existing steam 
motive power. The effect of the value of the existing 
steam motive power on such first-cost comparisons 
will depend on its bookkeeping status. If all of its 
first cost, except the usual allowance for recoverable 
scrap value, has been recovered through depreciation 
charges, the ultimate effect on the accounting of the re- 
tirement of the existing power and its replacement with 
new will be in the property account and will be the 
difference between the first cost of the new power to 
be purchased and the original cost of the existing 
power. If, however, the existing power has been sub- 
ject to inadequate depreciation charges, a retirement 
charge will have to be made in operating expenses, as 
a part of the transactions involved in replacing the old 
power with new. This will operate against the new 
power only during the year in which it is made. In 
setting up the comparison, however, the undepreciated 
portion of the first cost of existing equipment is some- 
times added to the first cost of the new equipment for 
the determination of the carrying charges which must 
be earned by the new locomotives before they can be 
considered as moneymakers. In any case, the ultimate 
comparison between the Diesel-electric locomotives 
and the new steam locomotives would involve the bal- 
ancing of the difference in their operating costs against 
the carrying charges on the difference in their first 
costs. 

In the case of switching locomotives, the difference 
in first cost of new motive power of the two types 
would be at its lowest and operating advantages prob- 
ably the most favorable to the Diesel-electric locomo- 
tive. In the case of road locomotives, with the horse- 
power capacity of the two types about equal, the differ- 
ence in first cost will be greater and operating costs 
less favorable to the Diesel-electric. 

In either case, however, the carrying-charge handi- 
cap of the Diesel-electric is less when compared with 
a new steam locomotive than when compared with an 
old steam locomotive, the first cost of which has been 
partially recovered through depreciation. 


The Designer Must 
Consider Maintenanee 


One of the points stressed by C. A. Brandt, chief 
engineer of the Superheater Company, in his paper on 
the locomotive boiler presented at the 1939 annual 
meeting of the American Society of Mechanical -Engi- 
neers, was the importance of obtaining as large a gas 
area as possible through the boiler. The reasons for 
this are discussed in Mr. Brandt’s paper, the first part 
of which appears elsewhere in this issue. There are 
also logical reasons why a large gas area may create 
conditions which are undesirable from the standpoint 
of maintenance. 

In presenting the committee report on What Is the 


66 


Real Cause for Flues Cracking Longitudinally Through 
the Beads at the 1939 annual meeting of the Master 
Boiler Makers’ Association, Chairman E. E. Owens 
stated “It is felt by many, especially the boiler main- 
tainers, that the engineer designing the boilers is too 
prone to obtain the greatest amount of flue gas area, 
possibly by crowding in flues to the extent that the 
water space between the tubes and flues is too close 
and with a small accumulation of scale the circulation 
of water is restricted to a point where the heat is not 
absorbed fast enough, allowing the beads and flue ends 
to become overheated.” It was the committee’s sug- 
gestion that consideration be given to the spacing of 
flues with as liberal a bridge as possible and also that 
the tubes and flues should not be staggered to the 
extent that washing out between the rows could not 
be readily accomplished. 

No matter how well designed a locomotive boiler 
may be from the standpoint of ideal proportions, it 
cannot be safely and efficiently operated without cur- 
rent inspections, tests, and repairs. It is important, 
therefore, that it be designed to facilitate its main- 
tenance, and thus decrease the time required to per- 
form these necessary operations. The designer who 
ignores this fact will not only increase the maintenance 
costs but will also reduce the locomotive’s availability, 
an important competitive factor today. 


Boiler 
Explosions 


In the report of the Chief Inspector of the Bu- 
reau of Locomotive Inspection for the fiscal year 
ended June 30, 1939, which is reviewed in this issue, 
are reported six locomotive boiler explosions caused 
by crown-sheet failures due to low water. In only 
two of these were contributory causes or defects found. 
This is not out of line with the records of the imme- 
diately preceding years when, in 1938, five such acci- 
dents were reported and, in 1937, eight reported, in 
three of which contributory causes or defects were 
found. During the past fiscal year 12 were killed and 
11 injured in these accidents; in 1938, 5 were killed 
and 3 injured; in 1937, 13 were killed and 8 injured. 
The past year, therefore, shows no significant change 
either in the number of accidents or in the number of 
resulting casualties. 

Considered together, the three years might imply 
that an irreducible minimum of such accidents in which 
no contributing causes or defects are found has been 
reached at about four or five per year. But accidents 
of this kind which have occurred since the close of the 
last fiscal year, on which reports have been issued by 
the Bureau, leave one with the uneasy suspicion that 
such a minimum is going to be exceedingly hard to 
maintain. Reports have been issued'on four accidents 
resulting from crown-sheet failures due to low water 
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in the investigation of which no contributory causes 
or defects were found, all of which occurred in a pe- 
riod of about three and one half months since Sep- 
tember 26 last. These accidents were the causes of 
seven deaths and ten injuries. 

Accidents of this kind are an exceedingly old story 
and, considering the matter in a statistical sense, a 
minimum of four or five per year in operations in- 
volving over 40,000 locomotives scattered over an area 
as wide as the United States may be considered 
highly satisfactory. Considering the amount of hu- 
man suffering which is inevitably caused by these acci- 
dents, however, the continuance of even one such acci- 
dent per year must be a cause of serious concern, not 
in the least mitigated by the fact that the seat of the 
trouble in many of them lies with the men who suf- 
fered most. An attitude of callousness and indiffer- 
ence either on the locomotive or in the shop and en- 
gine terminals is the source of so much of the difficulty 
that a continuous fight must be waged against it. 


Journal-Box 
Temperatures 


In a paper before the annual meeting of the Amer- 
ican Society of Mechanical Engineers, which is ab- 
stracted in this issue, E. S. Pearce presents interesting 
test data showing the distribution of the heat gener- 
ated by journal friction, by means of temperature 
readings taken at 53 locations within the journal box. 
In general, it may be said that the temperatures accu- 
rately measured on the test plant show what would be 
expected in a qualitative sense from the very character 
of the journal box and its contents—the journal, the 
brass, the wedge and the packing. 

An interesting point which the tests bring out, how- 
ever, is the effective part which the movement of the 
air about the journal box plays in the dissipation of 
the heat generated from normal operation of the jour- 
nals in their bearings. In a comparison of the opera- 
tion of a waste-packed box in air movement equiv- 
alent to the speed in miles per hour at which the 
journal was operating with its operation in still air, 
temperatures in the moving air 30 to 40 deg. lower 
were measured in the walls of the journal box. Nearly 
as great temperature differences were observed in the 
journal-box packing and the temperatures at the most 
critical points of the bearing surfaces are about 20 
deg. lower at speeds of 40 and 60 miles an hour; even 
at 20 miles an hour the difference is as high as 10 deg. 

What is of greater importance, however, is the clear 
demonstration that the successful performance of 
waste-packed journal boxes depends upon careful ad- 
herence to those fundamentals which control the gen- 
eration of heat at the source: clean and properly sat- 
urated journal-box packing, skillfully applied in 
the box. 
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New Books 


A. S. T. M. SpeciFicaTions For PIPE AND Piprinc Ma- 
TERIALS. Published by the American Society for 
Testing Materials, 260 South Broad Street, Phila- 
delphia, Pa. 143-page binder with heavy paperboard 
cover. Price $1.25. 

These specifications for pipe and piping materials for 
high-temperature and high-pressure services cover 
various types of carbon and alloy-steel pipe and boiler 
tubes, etc., including specifications for classification 
and dimensions of wrought-iron and wrought-steel 
pipe ; carbon and alloy-steel castings for valves, flanges, 
and fittings; forged or rolled alloy-steel pipe flanges; 
alloy-steel bolting materials, and carbon and alloy-steel 
nuts. 


Wrovucnat Iron, Irs MANUFACTURE, CHARACTERISTICS 
AND APPLICATION. By James Aston and Edward B. 
Story. Published by the A. M. Byers Company, 
Pittsburgh, Pa. 100 pages, 6% in by 9% in. 
Price $1. 

Several new chapters have been added to the second 

edition of this book, written to serve as a source of 

up-to-date information on wrought iron for all who 
are interested in problems of material selection as 
well as for students in colleges and universities who 
may some day become responsible for engineering 
specifications. The book now contains twelve chap- 
ters on wrought iron; its characteristics; early and 
present-day manufacture; the introduction of other 
ferrous metals; quality standards; specifications and 
durability testing; forging and bending; welding, etc. 


PROCEEDINGS OF THE 1939 ANNUAL MEETING OF THE 
MASTER BorLerR Makers’ Association. Albert F. 
Stiglmeier, Secretary, 29 Parkwood Street, Albany, 
N.Y. 263 pages. Price, $3. 

This book contains the official proceedings of the 
twenty-sixth annual meeting of the Master Boiler Mak- 
ers’ Association held at the Hotel Sherman, Chicago, 
October 17, 18 and 19, 1939. Included in the pro- 
ceedings are the addresses given by railroad and gov- 
ernment officers, three lectures, and eight technical re- 
ports. The lectures were delivered on the subjects of 
embrittlement in the locomotive boiler, circulation of 
water in the boiler, and the action of steam and water 
inside the boiler. The technical reports are given in 
detail and contain information on the training of 
boilermaker apprentices, welding and alloy steel in 
locomotive tender construction, circulation of water in 
the boiler, chemical feedwater treatment, methods for 
locating the height of crown sheet and water-level in- 
dicating devices, the cracking of flues and tubes 
through the beads, the inspection and cleaning of air 
reservoirs, and methods for renewing fireboxes. The 
discussions of these reports by members are also in- 
cluded. 
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Distribution and Sourees of 


Journal-Box Temperature’ 


Tue purpose of this paper is to set forth certain data 
illustrative of the distribution of heat generated in the 
conventional railway journal-box assembly. These data 
have been collected collaterally with an extended inves- 
tigation of heat causes or sources and their control in 
journal-bearing operation on railroad rolling stock. In 
a sense, this is an uninterrupted continuation of re- 
search and development work described in a previous 
paper by the author.{ 

The same plant and equipment, as described in that 
paper, were used for these tests, the amplification of 
equipment being the application of some 53 thermo- 
couples to a 5%- XX 10-in. journal box and contained 
parts. Fig. 2 shows diagrammatically the exact loca- 
tion of all the thermocouples and their numerical desig- 
nation. Thermocouples Nos. 7, 8, 9, 10, 11, and 12, 
Fig. 2, are located in the bearing surface to obtain oil- 
film temperatures. 

The preparation for these tests consisted of packing 


ne An abstract of a paper presented on December 6, 1939, at the annual 
meeting of the American Society of Mechanical Engineers at Philadel- 
phia, Pa. 


+ President, Railway Service and Supply Corporation. 


t “Locomotive and Car -Journal Lubrication,” by E. S. Pearce, Trans. 
A. S. M. E., vol. 58, 1936, pp. 37-45. 





By E. 8. Pearee;{ 


the journal box in the conventional manner with a good 
grade of wool packing, saturated with oil in the ratio 
of 3% lb. of oil per Ib. of waste. The car oil used was 
of a standard brand, having a viscosity of 45 sec. Say- 
bolt at 210 deg. F. The combined quantity of waste 
and oil weighed 8 lb., consisting of 1% lb. of waste 
and 6% lb. of oil. Conventional standard A.A.R. 
5%- X 10-in. journal bearings, broached to insure a 
fixed width of crown, were used. All tests were con- 
ducted under a fixed total load of 20,000 Ib., giving a 
unit loading of 890 Ib. per sq. in. of projected actual 
bearing area. 

Tests were run at operating speeds of 20, 40, and 60 
m.p.h., equivalent to 268, 536, and 804 ft. per min. 
journal surface speed, with 186, 372, and 558 r.p.m., 
respectively. A continuous run of seven hours was 
made at each respective speed, at which time all tem- 
peratures recorded were at their stabilized maximum. 
These temperatures are shown in Fig. 1. Atmospheric 
temperatures were maintained within practical limits at 
approximately those of high summer temperatures. 
Tests were duplicated under conditions of still air and 

(Continued on page 73) 

























































































Height of packing- 
Lubrication with waste and oil 
















































































Zone | Zone2 Lone 3 Back 
.. Se © 2% 53] 29 27. 30 
y 8 'LLIIGYLLM LL Lh 
: A | 34 35 S 
31 $ 32; 334 -36 
Y J 44 
4- Y 5 { 6 2 
- « tp i —--+—4 Ss 
CAN 
40 36, Al 3944 -42 
19 © +22 201 Bose Ate 2A At 24 
| a 
45 46 as a _ 











Height of oil- 











Lubrication with oil bath only 














Fig. 2—Location of thermocouples in standard railway journal-box assembly 
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The inclined runway as seen from the loading end 


Improvements At the Readville Shop Facilitate 


Demounting Wheels 


n the March, 1936, issue of the Railway Mechanical 
Engineer, an article was published describing the general 
arrangement and system of operation of the New York, 
New Haven & Hartford system wheel shop located at 
Readville, Mass. At the time that article was pre- 
pared it was recognized by those in charge of the shop 
that, while the output was generally satisfactory, there 
were obstacles in the way of necessary increases in out- 
put that would provide the reserve shop capacity quite 








The Change in Facilities 


Reference to the shop layout drawing, which appeared 
on page 113 of the March, 1936, issue, will show that the 
demounting operations were carried on, under the old 
arrangement, with one single-end press. The wheels 
were inspected and checked in the incoming cars just 
outside the north side of the shop and were delivered, 
by the two-ton monorail crane, to the floor inside the 
shop adjacent to the demounting press. After the wheels 








Readville Wheel Shop Production—Six Months, 1939 


Cast-iron wheels bored, (no. of wheels) 
Steel wheels bored, (no. of -wheels) 
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1 2 3 4 5 6 
1,186 576 1,322 1,196 1,086 992 
312 434 328 253 248 282 
822 559 977 771 694 626 
22 21 8 15 8 10 
18 17 6 10 14 23 
181 242 282 199 199 194 
232 194 231 203 281 210 
870 555 1,314 1,290 1,950 1,877 
156 129 105 15 159 154 
592 283 650 569 540 493 
116 195 151 94 86 109 
30 21 81 66 43 37 
21 19 23 20 22 22 
20 18 20 20 18 18 
$1 39 53 50 47 47 








often needed under unusual conditions. From the stand- 
point of wheel boring, turning and grinding; the machin- 
ing of axles and the mounting of finished wheels and 
axles the shop facilities were entirely adequate. So 
also was the general arrangement for the handling of 
wheels and axles within the shop, The opportunity for 
the greatest improvement appeared to be in the methods 
used in the demounting of wheels as they came to the 
shop. It is with the solution of this demounting problem 
that this article is concerned. 
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were placed on the floor in the shop, all of the handling 
operations were manual, both to the press and after the 
wheels were demounted. This manual labor, with the 
one single-end press, constituted a serious handicap. 

In considering plans for the re-arrangement of the 
shop, these two factors were kept in mind. Reference 
to the shop drawing accompanying this article will show 
how the wheel demounting department has been changed. 
The single-end demounting press was moved to the west 
wall of the shop and, in the corner adjacent to this lo- 
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cation, a Chambersburg double-end demounting press was 
installed. The necessity for manual labor in the handling 
of wheel sets to this mounting press and the disposal of 
wheels and axles from the press was largely eliminated 
by the installation of three devices—a 55-ft. inclined run- 
way feeding wheel sets to the press; two wheel chutes, or 
runways, for the demounted wheels destined for the 
scrap car, and an axle chute from the press to the floor. 
The demounted wheels routed to points within the shop 
for subsequent use are handled by the overhead monorail. 

The location of this overhead monorail was changed, 
in the demounting section, to accommodate the new loca- 
tion of the presses. 


The Inclined Runway 


The inclined runway, which now feeds the wheel sets 
to the double-end press, has a total length of 55 ft. and 














The wheel stop and feeding 
device which controls the 
movement of the line of 17 
pairs of wheels on the in- 
clined runway consists of 
an air cylinder and four 
cam-like stops which move 
over the rail. In the illus- 
tration above the lower 
stops are across the rails 
and the upper stops clear 


a slope of 10 in. in that distance. It consists of an ele- 
vated standard-gage track with a walkway of planks be- 
tween the rails. The construction is clearly shown in the 
illustrations. The entire runway has a capacity of 17 
pairs of mounted wheels. This is the number that can 
be loaded on the special wheel cars now used on the 
New Haven between outlying points and the central 
wheel shop at Readville. In operation, the 17 pairs of 
wheels are unloaded from the wheel car outside the 
north side of the shop by the two-ton Shepard monorail 
crane. This crane system serves the entire wheel shop, 
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both inside and out. The wheels are picked up, a pair 
at a time, and brought into the shop and deposited at the 
high end of the runway. Each pair is then rolled down, 
under control, to a pneumatically-operated wheel stop 
device which controls the movement of the wheels to the 
press one pair at a time. One of the illustrations shows 
the arrangement of this device which consists of an air 
cylinder and two pairs of cam-like wheel stops. The de- 
vice is controlled by a two-way valve which, in one posi- 
tion, throws the upper stops across the runway rails. 
When the valve is in the other position, the wheel sets 
can run down the way to the lower set of rail stops. 
Under this condition the entire trackful of wheels on 
the runway can move down one step nearer the wheel 
press. 

A pneumatic control valve is conveniently located at 
the end of the press. When a pair of wheels has been 
demounted and the wheels and axle disposed of, the 
valve is moved to the proper position and the lower rail 
stops move away and permit the pair of wheels nearest 
the press to roll off the runway end into the press. 
The control valve is then moved to the other position and 
the lower rail stops move across the rails while the upper 
stops clear the rails, thus allowing the line of wheel 
sets on the incline to move ahead toward the press. The 
rail stops are so spaced that when the lower stops clear 
the rails, the upper stops prevent another pair of wheels 
from. moving down the incline. 


The wheels roll down the incline 
and are held by the upper rail stops 
as seen in the upper view at the 
left. When the two-way valve con- 
trolling the mechanism is changed 
to the other position the lower 
stops block the rail and clear the 
upper position, as seen in the low- 
er view at the left. After the 
wheels have been demounted from the 
axle the latter slides out and down 
the chute seen in the view below 
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Arrangement of the wheel chutes outside the shop, show- When the wheels reach the central point they are 
ing how the two wheels come through the wall openings picked up by an air hoist and special lifting device 





Loading scrap wheels into a car. The hoist controls are handled by the operator in the foreground 


When the wheels have been demounted, the two wheels, Demounted wheels which are not to be scrapped are 
if they are to be scrapped, drop off the ends of the axle picked up from the press by the overhead hoist and taken 
into the chute and roll out through openings in the wall to the desired location in the shop. The axle rolls out 
of the shop to a position where they are picked up by of the press into a greased chute down which it slides out 
an air hoist on a post crane and swung into a scrap car. onto the shop floor. From there it is picked up and 




























































































Through Shop Track jiwo-ton Monorail 
¥ 
mes or asa te oes LES tie aac cea 
Y—w) I OS fr nf ee N ——  — = | 
Doubie- ~end * Floor Grinder_--qp Ge-Too! Grinder 
Demounting Press Mounted 
Wheel Stops ie [t+ _] Wheel 
r Car Wheel Double-end or 
1 Ko Inclined Runway a | cartel Lathes Mounting ‘ 
| : __Grinder sie ss ae. Press _ } Two-ton |! 
¥ le Chute Two-ton Monorail” CarWheet || Traveling 
‘ Boring Crane 
Single-end AxleLathe Journal Lathe Axle Lathes el ! 
Sal ing 
aan | Press a 
joist \ 
p sa | 1 
Heist SE SEP. SEP Ay SORES OS Al. ER ee Ee SE See, a ee es os f!eton Hoist a a } : 
mt wea ar none doe a Lathe : 
—— One-ton Hoist a One-ton Hoist 
p | omy fe 
4 | Roller Bearing Repairs en Cast lron Wheel econd-Hand: 
TBs | Stee! Wheel 
Office / | Wash Room a | Storage 
it ! Bs Rican 
LLLibbtbblhdek. MT hhh hhh LitLtLhhdd Ada L4LLLLLLLZL LLL 22, 























Layout of the Readville wheel shop, showing new demounting facilities 
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Wheel car used for transporting wheel sets from 
outlying points—17 pairs make up a car load 


taken to the axle lathes, or otherwise disposed of. The 
illustration shows the arrangement of the scrap-wheel 
troughs and the guides which direct the single wheels 
outside the shop. The photographs, showing the out- 
side arrangement, were taken shortly after the new ar- 
rangement was installed. During the winter months the 
outside facilities are covered over as a protection against 
the weather. 


Wheel Handling Cars 


Prior to the re-arrangement of the wheel shop facilities 
it was the practice on the New Haven to load wheels on 
cars and block them in the conventional manner. One 
of the illustrations shows a wheel car which has since 
been designed for the handling of 17 pairs of wheels 
without the necessity of any blocking. By the use of 
this car considerable labor and material expense in wheel 
handling has been eliminated. 

Reference to Table II in the March, 1936, issue shows 
what the Readville wheel shop was doing at that time 
from the standpoint of output. The table in this article 
shows the shop performance during six months of 1939. 
An analysis of the demounting operations will show that 
it is now possible to demount more than 45 per cent more 
wheels than was possible with the old facilities. 


Air Brake 
Questions and Answers 


D-22-A Passenger Control Valve (Continued) 


546—Q.—What takes place when the packing cup 
uncovers the slack-adjuster port in the brake cylinder? 
A.—When this port is so uncovered, brake-cylinder air 
flows through the pipe into the slack-adjuster. cylinder 
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forcing the slack-adjuster piston outward, compressing 
its spring. Attached to the piston stem is a pawl ex- 
tending into the casing, which engages a ratchet wheel, 
mounted within casing on a screw. 

547—Q.—What happens when the brake is released? 
A.—When the brake is released and the brake-cylinder 
piston returns to its normal position, the air pressure in 
the slack-adjuster cylinder escapes to the atmosphere 
through the pipe and the non-pressure head of the brake 
cylinder, thus permitting the spring to force the slack- 
adjuster piston to its normal position. In so doing, the 
pawl turns the ratchet wheel on the screw thereby draw- 
ing the cylinder lever slightly in the direction of the 
slack-adjuster cylinder, thus shortening the brake-cylin- 
der piston travel and forcing the brake shoes nearer the 
wheels. 

548—Q.—What provides against movement of the 
ratchet wheel due to vibration? A.—Ratchet pawls 
mounted on a floating ring, the end of one of the two 
levers being held in contact with a tooth in the slack 
adjuster by a spring. 

549—Q.—W hat is provided for hand adjustment? A. 
—A trip is provided to disengage the holding lever when 
making a hand adjustment in either direction, a pull of 
sufficient force being required that, while unlocking is 
accomplished without undue effort, there is enough move- 
ment required and adequate resistance to insure against 
false movement due to vibration. ; 

550—Q.—What should be the adjustment if the brake 
cylinder is mounted on the body? A.—The piston travel 
should be adjusted to 7% in. 


Distribution and Sourees of 
Journal-Box Temperature 


(Continued from page 69) 
under conditions of moving air, the velocity of the air 
being proportional to speed, and blowing against one 
side of the box in the conventional manner obtaining 
with the journal box under actual service. 

For reference purposes, tests were run with the jour- 
nal submerged in an oil bath to a depth of one inch, 
indicated in Fig. 1 as “oil bath only,” such tests being 
designated by this term. The same cycle was used as 
with the conventional waste pack. A sample compari- 
son, in terms of temperature rise above atmospheric 
temperature, is shown in Fig. 2 for the temperature at 
each of the 53 thermocouple locations, as shown by 
Fig. 1. The temperatures shown in Fig. 2 represent 
in each case the maximum temperatures obtained after 
seven hours of continuous running at each respective 
speed under high atmospheric temperatures. 

In general, the center of the journal has the highest 
temperature; the bearing has the next highest tempera- 
ture; then, the oil film between the two; and then, the 
wedge on top of the bearing. The packing tempera- 
ture is lower than the wedge and lower than the oil- 
film temperatures. The temperature of the top of the 
box is lower than the wedge and the waste-pack tem- 
peratures. 

The comparative temperatures, shown in Fig. 2, are 
not a measure of the relative proportion of friction 
losses between perfect bath lubrication and waste-pack 
lubrication. They have no significance in this respect 
at all. At 20 m.p.h., the difference in friction loss be- 
tween bath lubrication and the waste pack was 3.25 per 
cent; and at 40 m.p.h. it was 1.06 per cent, bath lubri- 
cation having the lowest loss. At 60 m.p.h., the differ- 
ence was 1.6 per cent, the waste pack having the lowest 
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Fig. 3—Temperature at center of journal under no load and 
without bearing 
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loss. No difference in friction could be expected be- 
tween the two methods of lubrication, due to the fact 
that the bearing surfaces were receiving all the oil nec- 
essary for successful operation and all other conditions 
were the same. 

Operation in still air and perfect flood lubrication 
have no practical application in the operation of rail- 
road equipment. It is shown here only to reflect the 
insulating effect of the waste pack and the effect of air 
flow against the journal box. Railroad journals to 
operate at all are immediately subject to air movement. 
Flood, or bath, lubrication of railroad journals has 
many mechanical and operating limitations. Due to the 
fact that railroad journals operate under wide fluctua- 
tions of temperature, the insulating effect of waste might 
be considered an aid to lubrication in its influence on 
oil viscosity, which would otherwise be controlled by 
rapid temperature changes, as would exist with flood 
lubrication. The data reflecting the effect of flood lu- 
brication in still air are to a degree representative of 
the operating conditions encountered in power-consum- 
ing or generating units of a stationary nature. 


Effect of Viscosity and Cleanliness of Lubricating 
Oil on Journal-Box Temperatures 


One common factor which influences the amount of 
heat generated in a journal-box assembly is the vis- 
cosity and cleanliness of the lubricating oil. To illus- 
trate this, Fig. 3 reflects the temperature of the center 
of the journal under no load and without a bearing, 
comparing the temperature effect of new oils of 45 sec. 
and 60 sec. viscosity at 210 deg. F., dirty oil as removed 
from service with a viscosity of 61 sec., and this same 
oil after cleaning with a viscosity of 54 sec. at 210 deg. F. 

The effect of the bearing under load, as a source of 
increased journal temperature, is not a factor. It will 
be seen from Fig. 4 that the bearing serves to reduce 
the operating temperature of the journal by the fact 
that it aids materially in the dissipation of heat. This 
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Fig. 4—Temperature at center of journal under various conditions 
of load and no load 


is because it provides the principal path for the transfer 
of the generated heat to the walls of the journal box. 
This obtains, however, under the condition of clean 
journal-box packing and with a bearing in proper me- 
chanical condition. Dirty packing or a bearing in 
improper mechanical condition may be a limiting factor 
in operation by adding to the heat normally generated 
in excess above that possible of dissipation through the 
bearing. The modification of the conventional bearing 
to compensate further for the effects of temperature 
and to augment its heat-dissipating capacity has pro- 
duced outstanding improvements in the actual service 
operation of bearings. 

In Fig. 4 is also shown the temperature of the center 
of the journal as affected by clean dry waste, and with 
clean oil-saturated packing, without a bearing or load. 
Dry packing, or packing with a reduced oil content, 
approaches. the temperature effect of the dry waste 
shown in proportion to the oil deficiency, which would 
be further augmented by increasing the dirt content of 
the packing, as reflected by the combined evidence of 
Figs. 3 and 4. In actual operation this condition is a 
source of heating, which is due to the effects of service, 
producing undersaturated dirty packing. 


Conclusion 


Obviously, the control of heat sources is the first step 
in avoiding the limiting effects of excessive temperature 
rise in the conventional journal-box assembly. The con- 
ditions of the waste, the oil, and the bearing are the 
basic factors in controlling temperature sources. There 
is no economic substitute for clean journal-box packing 
properly saturated. The proper conditioning of bear- 
ings at the time of initial installation, and their modi- 
fication in design to compensate for the effects of tem- 
perature, increase the factor of dependable operation. 
The extensive reduction to practice of these fundamen- 
tal principles by several railroads has amply demon- 
strated their value. 
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Roek Island 
Medallion 


The medallion, illustrated on the side of a locomotive 
tender of the Chicago, Rock Island & Pacific, is not only 
a highly effective and attractive nameplate, but has a 
number of other rather important advantages. In the 
first place, from the point of view of durability, this 
medallion will easily have a service life two or three times 
that of the ordinary stencilled letters usually applied to 
locomotive tenders. Then again, the medallion is easily 
taken from the tender side by simply removing a few 
cap screws and can be as easily reapplied after any 
necessary repainting or repair work has been done. 

The medallion is made of 16-gage, hot-rolled, annealed, 
pickled steel. It is 44 in. by 63 in. in size and has es- 
pecially embossed ‘edges. and raised letters. The ex- 
treme edges are more deeply embossed than the main 
background of the medallion which is spaced about 5% 
in. away from the tender side plate so as to leave room for 
the thin heads of a suitable number of %4-in. cap screws 
which are welded to the tender plate. The screw ends 
project through holes in the medallion which is held 
firmly in place by %4-in. hex-head brass cap nuts. 

The back of the medallion is finished with a durable 
rust-resisting aluminum enamel, while the face is finished 
with high-baked Dulux build-up, consisting of a primer, 
aluminum and red colors, and clear varnish. The cap- 








































































Rock Island locomotive tender with embossed medallion which is attrac- 
tive and durable and may be easily removed or reapplied if necessary 
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screw holes are punched at proper points around the edge 
just inside the embossed moulding, not being clearly 
shown in the illustration. The background is red and the 
edge and letters are finished in aluminum. 


Tire-Turning Tool 
Has Cutter Control 


A method for machining tire flanges and trimming the 
edges of tires on locomotives without removing the 
wheels, by the use of a dummy brake head acting as a 
tool holder, has been used for years, but the lack of con- 
trol of the cutting tool with this method has limited its 
use to these operations. The apparatus shown in the 
diagram has been developed and patented by F. L. Hail, 
Cincinnati, Ohio and has an arrangement for controll- 
ing the cutting tool by utilizing the axle as a center thus 
making it possible to turn tires to a true circle. 

A tool holder with a cutting tool is substituted for the 
brake head and the brake shoe. Two centering devices 
are applied to each axle inside the driving wheels with 
their extensions running back either over or under the 
brake beam. A brake-beam stop is set in the center of 
the extension and is adjusted to allow the tool holder to 
clear the tire when braking pressure is applied. The 
cutting tool can be located in the tool holder for the depth 
of cut by setting it with the outside edge of the tire. 
A round-nose tool can be used for a roughing cut and 
rough flanging tools are suitable for reducing high 
flanges, after which a tread-contour tool may be used 
for the finishing operation. 

When braking pressure is applied, the tool becomes 
engaged with the tire. Then the locomotive is towed 
by another locomotive or by some other outside source 
of power. The braking pressure is regulated by adjust- 
ing the safety valve on the distributing valve. The brakes 
are controlled from the ground by means of a rope ex- 
tending through the cab window. 

One hour per pair of driving wheels is required to 
apply the device while 30 minutes per pair of driving 
wheels is needed to remove the device and apply the 
brake heads, although this time may be reduced by an 
experienced operator having available the proper pit 
facilities. The tires of over 100 locomotives have been 
turned with this apparatus at three railroad repair shops. 
As an example, it is claimed that the cutting time was 
12 hours for removing from %%» in. to % in.‘of metal 
from the tires of five pairs of driving wheels on one 
locomotive. 
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A dummy brake head acts as a tool holder and the axle is used as a 
center in this arrangement for turning tires without dropping the wheels 





75 













Flue Repair Shop Designed 
For One-Man Operation 


On a small road the problem of efficient and ade- 
quate repair facilities is sometimes more difficult to 
solve than on a large road for the reason that a small 
volume of work does not readily fit into the commonly 
accepted ideas of production methods. At Pen Argyl, 
Pa., the Lehigh & New England has developed its lo- 
comotive repair-shop facilities on a basis of providing 
shop equipment designed for low production costs on a 
low volume of work. The flue shop described in this 
article is a typical example of one of the shop depart- 
ments the equipment of which can be used with a mini- 
mum expenditure for labor. 

The big-shop supervisor, who thinks in terms of 
maximum output per day, can appreciate the problem 
of this shop when it is stated that the requirements for 
locomotive flues and tubes at the Pen Argyl shop aver- 
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ages about 150 a month under present conditions. (In de- 
scribing these operations the term flue is hereafter used 
to include all sizes, from 2 in. to 5 in.) The flue shop, 
however, when operated with more than one man, has 
a capacity considerably greater than this if a demand 
occurs. 

Reference to the flue department layout, shown in 
Fig. 6, will indicate that the work space of the depart- 
ment is about 28 ft. by 55 ft. and that it is designed for 
one- or two-man operation. The flues, after being re- 


Fig. 1 (top of page) shows the general arrangement of the flue shop 
looking from the end of the sloping runway where the finished flues 
drop into the cradle—The swedging hammer and heating furnace are 
seen at the left—An operator is working at the welding position and 
the top of the cutting machine is silhouetted against the window, 
above the pile of flues—Fig. 2 (below, left) shows the flue-cutting 
machine with its adjustable length stop and centering device, the 
roller support and the cutting head at the far end—Fig. 3 (below, 
right) is a close-up of the cutting head showing the air cylinder, 
roller drive and controls for air and electricity. 
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Fig. 4 (above)—The swedging hammer in operation. 
Fig. 5 (right)—The flue and the safe end are laid in the angle-iron 
trough, then welded by the oxy-acetylene process and finally annealed. 


moved from the locomotive and cleaned in a rattler out- 
side the shop, are placed in a cradle and brought into 
the shop through a door adjacent to the flue cutter. 

































































































































































They are picked up by an overhead traveling crane and 
" placed on the high end of a 55-ft. double-rail runway 
wn which, by means of properly located sloping portions, 
b causes the flues to roll by gravity from one operation 
i position to another until finally they drop into a cradle 
of at the low end of the runway. The total drop of the 
runway, in its 55-ft. length, is 12 in. 
fa Cleaned, unrepaired flues are picked up from the 
+. runway rails and cut off to the proper length. Fig. 1 
or 
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~ Fig. 6—General arrangement of the flue shop and an elevation of the sloping runway 
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shows the general arrangement of the repair facilities 
and Figs. 2 and 3 show the details of the flue-cutting 
machine. It will be noticed, in Fig. 2, that there is a 
slot in the inverted-channel table of the cutting machine 
in which a roller flue-end centering device is secured. 
This device not only serves to hold the end of the flue 
in the proper position to assure a cut at right angles to 
the center line of the flue but may also be adjusted to 
control the accuracy of the length of the flue. 

Fig. 3 is a closer view of the cutter head. The cut- 
ting rollers are driven by belt from a motor and pres- 
sure on the cutters is applied by means of a pneumatic 
cylinder. Air and electric controls are located so that 
they are convenient to the operator. The roller support, 


which can be seen near the centering device in Fig. 2, © 


simplifies the act of slipping the end of the flue over the 
mandrel of the centering device. 

When the flue is cut it is placed on the sloping run- 
way rails and it rolls down to the safe-end welding po- 
sition. The drawing shows a flue-stop device at the 
welding position which had not been installed when the 
photographs were taken. 

The welding position consists of angle-iron troughs 
into which the flue drops. Here the safe end is dropped 
into the trough with the flue and is welded to.the flue 
end by the oxy-acetylene process. After the welding is 
completed the flue is rolled down the runway to the 
heating furnace position where the bead of the weld is 
hammered down and the end swedged. The flues are 
then dropped into the cradle and returned to the cutting 
position where they are marked and cut to length. They 
then roll down the runway to the heatirig furnace where 
they are annealed. After the annealing is done the 
flues again drop into the cradle at the end of the run- 
way and are ready to be transported to the erecting 
shop for application to the locomotive boiler. 


Applying Link 
Trunnion Bushings 
By A. D. Hollis 


A convenient device which utilizes screw action and the 
power of an air motor to apply link-trunnion bushings 
in Walschaert valve-gear brackets is shown in one of 
the drawings and the use of the tool in the second draw- 
ing. The device is unique in that it forces in both bush- 
ings at the same time and utilizes the convenient type of 
close-quarter generally employed for reaming in railroad 
shops. When the power of the motor is applied the bar 
turns in a clockwise direction and the %-in. left-lead 
screw backs out of the collar at the right which is 
internally threaded like a nut. This action forces the 


bushings in place. The collars are shouldered to fit freely 
inside of the bushings used on all locomotives equipped 
with Walschaert valve gear: The collar at the left is 
bored a free fit on the 1%-in. portion of the bar and is 
split on the center line so that it may be removed in two 
halves. 

The use of this device tends to spread the two mem- 
bers of the link bracket apart slightly, so, after placing 
a good strain on the bracket, the motor is shut off and 
the bracket struck on the outside with a copper sledge 
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Link trunnion bushing applicator set up ready for use 


hammer. In this manner the bushings may be pressed 
in without spreading the bracket. On some light types 
of link brackets that are not well supported it may be 
desirable to use a bolt and clamps so the bracket will 
not be spread enough to take a permanent set and thus 
be thrown out of alignment. 

Although sometimes referred to as a pulling bar, the 
threaded bar actually pushes the bushings in place. With 
this tool it is possible to apply trunnion bushings in a 
very few minutes. To remove them they are knocked 
out with a sledge and handle punch or a long-stroke 
hammer. 
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Detailed dimensions of a device used in applying Walschaert link trunnion bushings by screw pressure 
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Syphon Pateh 
With a Spiral Seam* 


The completed syphon patch, shown on the truck in 
the illustration, was fabricated from a sheet of a shape 
similar to the sheet which is leaning against the truck. 
Four syphon patches of this type were applied to sy- 
phons of two locomotives on a western railroad. 

This patch was designed and constructed with a 
spiral seam because of the lack of equipment for mak- 
ing a patch of this size with a straight seam running the 
length of the patch, a distance of 84 in. A sheet was 
cut to the shape of the developed surface of that part 
of the syphon which the patch replaced. It was formed 
by rolling and then welded along the spiral seam. 





* An entry in the prize competition on boiler patches, announced in the 
March, 1939, issue. The names of the winners were published in the 
August, 1939, issue. 





The completed syphon patch is shown on the truck—The shape of 
the patch before rolling is indicated by the sheet leaning 
against the truck 


Hand-Feed Adapter 
For Turret-Lathe Head 


When using a die head on a heavy-duty turret lathe, a 
mechanism of some type is recommended which will en- 
able the operator to relieve the head of the load of the 
heavy turret and carriage. A sliding adapter designed 
by the Landis Machine Co., Waynesboro, Pa., for use 
with Landmatic heads not only permits of a floating ac- 
tion for the die head, but also provides a gear mechan- 
ism for starting the die head onto the work by hand. 
The usual type of sliding adapter provides a floating 
action which permits the operator to advance the turret 
independent of the head, but no provision is made for 
starting the die head onto the work other than by means 





Landis hand-feed adapter for Landmatic heads 
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of the rack and gear which are ordinarily used to ad- 
vance the carriage. The forward or thread-starting . 
movement of the die head in the Landis adapter is ac- 
complished through an intermediate gear mechanism 
within the adapter. A rack gear is milled axially along 
the peripheral surface of a bushing to which the die head 
shank is fitted. A pinion gear, whose teeth engage the 
rack gear on the bushing, is fitted with a long handle 
which is used to actuate the movement of the bushing. 


Universal Maehine for 
External and Internal Grinding 


A universal grinder, which performs both external and 
internal grinding, has been designed by the Norton Com- 
pany, Worcester, Mass. This machine, known as the 
type LC Multipurpose, has a swing of 12 in. and is built 
in 24, 36, 48, and 72-in. lengths. It requires a floor 
space about 5 ft. in width and a length of from 9% ft. 
for the shortest machine to 17% ft. for the longest 
machine. 

‘The base is a ribbed single casting with the reservoirs 
for the coolant and the oil for hydraulic operation cast 
as an integral part. The table can be propelled hy- 
draulically or by hand through a two-speed arrangement, 
thus making it possible to move the table quickly into 
position or more slowly for shoulder grinding or similar 
operations. A single lever disengages the rapid hand 
traverse and engages the slow traverse. An electric dwell 


control for the hydraulic traverse mechanism is fur- 
nished. 





The Norton 12-in. type LC Multipurpose grinder with the 
splash guards in place 


‘The grinder has two ranges of feed, either of which 
may be selected by pushing in or pulling out a single 
knob. Each hole in the index is equivalent to a work 
diameter reduction of .004 in. in the fast range and .0001 
in. in the slow range. The headstock is of the universal 
type and is driven by either a %4-hp. a.c. constant-speed 
motor or by a variable-speed d.c. motor. When an a.c. 
motor is furnished, four work speeds ranging from 65 
to 260 r.p.m. are obtained by cone-type V-pulleys. A 
push button controls the work speed. 

Both live-spindle and dead-center operations can be 
performed, the change from one type of drive to the 
other requires only the adjustment of a knob on the front 
of the headstock. The base is graduated and can be set 
at any desired angle either side of the zero position. All 
bearings are pressure lubricated. The final drive to the 
face plate is by a chain. 
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High Spots in 


Railway Affairs... 


How People Travel 
In This Country 


The Interstate Commerce Commission, in 
its annual report to Congress, makes some 
interesting observations as to the division 
of passenger traffic in this country in 1938 
between the various forms of transport. 
Leaving out of consideration urban traffic, 
it is estimated that the private automobiles 
carried 84.95 per cent of the intercity 
travel. This is a long step from the horse 
and buggy days. The steam and electric 
railways carried 8.44 per cent; the busses, 
5.87 per cent; rail and waterways, .56; and 
the air carriers, .18 per cent. The passen- 
ger-miles by air amounted to about 6 per 
cent of the pullman travel. If the private 
automobile is eliminated from the calcula- 
tions, and only the common carriers are 
considered, then the railroads accounted for 
56.1 per cent of the passenger-miles in 1938, 
the busses, 3.90 per cent; the rail and 
waterways, 3.7 per cent; and the air lines, 
1.2 per cent. 


Taxes, And More Taxes 


The railway stockholders have taken a 
severe licking all during the ’30’s. Some 
of them, preferred as well as common, have 
been entirely wiped out in the reorganiza- 
tions—and even the bondholders have not 
gotten off-any too well. The governments, 
however,—federal, state, county and muni- 
cipal—have had a generous slice of the rail- 
_ way’s earnings. The Railway Age points 
out that, “for every dollar of net income 
earned by the railways for their stock- 
holders in the nine years ending with 1939 
their taxes amounted to $12.38. During 
this period taxes averaged more than $295,- 
000,000 annually, while net income aver- 
aged less than $24,000,000. The total taxes 
paid in the years 1931-1939, inclusive, 
amounted to $2,656,056,000; net income 
earned in these same years was $214,564,- 
000. Thus the pay-off of the tax collector, 
as compared with the owner, was more 
than twelve to one, with the tax collector 
on the long end of the transaction.” 


“Orphan Annie”’ 


Nobody in official Washington seems to be 
greatly concerned about relief to the rail- 
roads in the form of more equitable regula- 
tion. Bills, designated as S. 2009, some- 
what similar in contents, but quite different 
in form, were passed by both the Senate 
and the House before adjournment last 
summer. They were sent to conference 
and the expectation was that the confer- 


ences would get together in the fall or 
early winter and have a report ready to 
present early in the present session. They 
did not do so, and it is not apparent at this 
writing just when they expect to “get down 
to brass tacks.” The conference commit- 
tee is scheduled to hold a meeting February 
1. The President’s message was concerned 
mostly with foreign affairs and national de- 
fense, although in enumerating “other items 
of great public interest” he did list “the 
freeing of large areas from restricted trans- 
portation discrimination,” whatever that 
may mean. 


President Roosevelt 
On Waterway Tolls 


“Uncle Sam,” contrary to New England 
tradition, has been quite a spendthrift in 
these recent years. Apparently he is be- 
ginning to get worried about the day of 
reckoning. Said President Roosevelt in his 
recent budget message to Congress: “I 
have always believed that many facilities 
made available to our citizens by the gov- 
ernment should be paid for, at least in part, 
by those who use them. * * * A start on 
this policy has been made. In such a way 
a substantial part of the annual cost of 
maintenance of roads, trails, and grounds 
in forests and parks will come back to the 
Treasury and reduce the annual cost of 
government. Another example is the 
$50,000,000 the government spends annually 
in the maintenance of dredged channels, 
buoys, lighthouses, lifesaving stations, and 
so forth. It would seem reasonable that 
some portion of these annual expenditures 
should come back in the form of small fees 
from the users of our lakes, channels, har- 
bors, and coasts.” 


The Struggle For 
Freight Business 


The jurisdiction and operations of the In- 
terstate Commerce Commission have been 
considerably broadened in recent years be- 
cause of the rapid development of inter- 
city common-carriers other than the rail- 
roads. This is reflected in its annual re- 
ports. In the current one, recently pre- 
sented to Congress, it attempts to give an 
overall statistical picture of the operations 
of these carriers, although it freely admits 
that its estimates may have a considerable 
margin of error. Of the intercity traffic on 
a ton-mile basis the railroads carried 62.82 
per cent in 1938; the inland waterways, 
14.33 per cent; the oil pipe lines, 14.26 per 
cent (it was only 11.97 per cent in 1937) ; 
the private intercity trucks, 4.83 per cent; 
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and the intercity tracks for lines, 3.76 per 
cent. The ton-miles on inland waterways 
were much lower in 1938 than in 1937, be- 
cause of a heavy falling off in ore tonnage 
on the Great Lakes. The railways are 
certainly faced with plenty of competition. 


Good Year for Scrap 


War—whether declared or not—always 
seems to have a favorable effect upon the 
scrap market. Much scrap was shipped 
from this country to Japan in the last two 
years, and there has been a large demand 
for it in the United States since the steel 
industry speeded up its production in re- 
cent months. It is estimated that last year 
about 70 per cent of the scrap went into 
the production of new steel, 20 per cent into 
castings and 10 per cent into miscellaneous 
uses. The Railway Age estimates that in 
1939 the railroads sold about $55,000,000 of 
iron and steel scrap, in addition to which 
they received approximately $25,000,000 in 
freight revenue for transporting scrap. 
This revenue compared to about $14,000,000 
in 1938; neither year, however, approached 
anywhere near the traffic revenue from 
scrap in 1937 of $34,060,000. 


Returning to Sanity 


It is rather interesting in these days to 
wander about behind the scenes in Wash- 
ington and study the reactions of those in 
high places. Whatever the cases may be— 
the approaching election, the war clouds 
hanging low over the world, a colossal and 
still mounting public debt, New Deal pol- 
icies on the defensive, or what not—there 
is quite a different atmosphere than that 
which existed a couple of years ago. In- 
deed, there has been a steady shifting for 
many months, away from cocksure and 
dogmatic statements, all along the line. 
Exponents of radical measures, who for- 
merly spoke in no uncertain tones of con- 
viction, are much less outspoken today, and 
even admit that some mistakes have been 
made—an almost unheard-of and unthink- 
able attitude on their part a few years 
ago. The “wise boys on the Hill”—mem- 
bers of Congress—who have been in touch 
with their constituents back home reflect 
this swing away from the left toward the 
center in even more decided fashion. One 
can almost imagine them saying: “We 
have had our fling. Let’s get down to sound 
common sense and see what we can con- 
serve from the wreckage, before it is too 
late. Many good things have been started, 
but let’s separate them from the follies and 
discard the latter.” 
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STORY OF THE 


CHILLED CAR 
WHEEL 



























This talking picture shows 
how Chilled Car Wheels are made, portrays the work 
of our Association Inspection Department and illus- 


= trates the operations carried out in our Research Lab- 
in oratory — one of the finest in the country. 

- Available for showings at railroad club meetings, 
ol- group and employee meetings or conferences, this 
~ picture provides a graphic presentation of the methods 
by which more than a million Chilled Wheels are 


manufactured every year. 


“fl Please address your request to our Chicago office giv- 
= ing alternate dates, if possible. | 





one sant ania ORGANIZED TO ACHIEVE: 
on- NEW YORK, N. Y. Uniform Specifications 
o 445 N. SACRAMENTO BLVD., Uniform Inspection 

nd CHICAGO, ILL. Uniform Product 
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Clubs and Associations 


Car ForEMEN’s ASSOCIATION OF CHI- 
caco.—Meeting February 12, 8:00 p. m., 
LaSalle Hotel, Chicago. Speaker: J. E. 
Mehan, assistant to superintendent of car 
department, Chicago, Milwaukee, St. Paul 
& Pacific. Subject: Discussion of changes 
in the A. A. R. Rules of Interchange. 


SouUTHERN AND SOUTHWESTERN RaAIL- 
way CLus.—Meeting March 21, 10 a. m, 
Ansley Hotel, Atlanta Ga. Motion pic- 
ture of the Tennessee Coal, Iron & Rail- 
road Company on the “Making and Shap- 
ing of Steel.” 

NortHwest Car MEN’s AsSOCIATION.— 
Meeting February 5, St. Paul, Minn. 
Speaker: L. R. Kassick, general foreman, 
Soo Line, Minneapolis, Minn. Subject: 
Proposed changes in A. A. R. rules as pre- 
sented by A. A. R. committee. 


Toronto Rattway CLus.—Meeting Feb- 
ruary 26, 7:45 p. m., Royal York Hotel, 
Toronto, Ont. Speaker: T. V. Buckwalter, 
vice-president, Timken Roller Bearing 
Company, Canton, Ohio. Subject: Steam 
Locomotive Slipping Tests and Photoelas- 
tic Study of Stresses on Railway Axles. 
Motion pictures. 

CENTRAL Rattway Cius or BUFFALO.— 
Meeting, February 8, Hotel Statler, Buf- 
falo, N. Y. Speaker: L. W. Horning, 
regional director, Association of American 
Railroads, New York. Subject: New 
Frontiers in the Railroad Industry. Cen- 
tral Railway Club chorus. 


Rattway Cius or PitrspurcGH.—Meet- 
ing January 25, Fort Pitt Hotel, Pitts- 
burgh, Pa. Speaker: Dr. Harvey Bartle, 
chief medical examiner, Pennsylvania, Phil- 
adelphia, Pa. Subject: Medical Side of the 
Railroad Industry and Its Management. 

CANADIAN Rattway Crus. — Meeting, 
February 12, 8:15 p. m., Rose Room, Wind- 
sor Hotel, Montreal, Que. Speaker: A. 
Reyburn, foundry superintendent, Canadian 
National. Subject Mechanization of Foun- 
dry. Illustrated. 

New ENGLAND RarLroap CLus.—Meet- 
ing, 6:30 p. m., February 13, Hotel Tou- 


raine, Boston, Mass. Speaker: E. D. 
Campbell, general mechanical engineer, 
American Car and Foundry Company. 


Subject: Riveted and Welded Construction 
of Freight and Passenger Cars; illustrated 
by lantern slides. Dinner prior to address. 


Club Papers 


Diesel Switchers Show Savings 


Pacific Railway Club—At the September 
meeting of the Pacific Railway Club at 
Los Angeles, Calif., some specific infor- 
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mation regarding the performance of Die- 
sel locomotives in switching service was 
presented by M. D. Raymond, Pacific 
Coast manager of the American Locomo- 
tive Company. {Any new type of motive 
power, said Mr. Raymond, must justify 
itself by showing a net return on the in- 
vestment. That the Diesel switching lo- 
comotive can justify itself on this basis 
can easily be substantiated by a careful 
study of some 350 odd installations now 
operating on American railroads. These 
savings can be divided into two classes: 
first, the direct savings in operation against 
the present-day operation of steam switch- 
ers, and second, the indirect savings. 
The direct savings are based on the dif- 
ferences in cost between steam and Diesel 
operation, considering the following items: 
wages, fuel, water, lubrication, mainte- 
nance, enginehouse, and miscellaneous. The 
first item covering wages of the engine- 
man and fireman will be the same in both 
cases, whether Diesel or steam. The 
principal savings come from fuel, water, 
maintenance, and enginehouse expense, the 
savings in enginehouse expense being 
mainly in boiler washing, hostling, fueling, 
and fire-cleaning. Based on figures ob- 
tained from a great many railroads, this 
saving runs all the way from $1.75 to 
$2.50 per operating hour. Taking the min- 
imum figure of $1.75 an hour, and consid- 
ering an average continuous switching op- 
eration requiring 7,200 hours per year of 
service, it means that there is a direct 
saving of $12,600 per year by the use 
of Diesel switching power. - [The indirect 
saving depends greatly upon the individual 
case and whether or not it is possible to 
abandon coal-dock and ashpit facilities, 
and boiler-washing equipment. Full bene- 
fit, therefore, cannot be derived from long 
engine runs unless the steam switchers 
are entirely replaced at these intermedi- 
ate terminals with some other form of 
power which does not require the use of 
the facilities mentioned. Since the Diesel 
does not require any of the special fa- 
cilities demanded by the steam switcher, it 
is ideally suited for this purpose and its 
installation at these terminals will add 
materially to its direct savings. {A true 
picture of the economic side involves con- 
sideration of the cost of Diesel locomotives. 
A price reduction averaging about 10 per 
cent has been effected in the past year. 
So-called stock designs can be produced 
in quantities resulting in substantial re- 
ductions in manufacturing costs which in 
turn can be passed along to the railroads. 
This work has progressed to such an ex- 
tent now that the added cost of a modern 
Diesel switcher is only approximately 
1.4 times the cost of an equivalent steam 
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switching locomotive. Since the Diesel 
switcher will replace 1:4 steam switchers, 
the total investment for new power would 
be no greater for Diesel switchers than it 
would be if new steam locomotives were 
purchased. {From the point of view of 
direct savings’ alone, it can be readily seen 
that the Diesel switching locomotive will 
pay for itself in a maximum period of 
from five to seven years. In fact, 
there are many instances where these 
Diesel units have paid for themselves in 
three years’ time. [In discussing Mr. 
Raymond’s paper, Lee Pearson, road fore- 
man of engines of the Atchison, Topeka & 
Santa Fe at San Bernardino, Calif., said 
that too many cars are frequently han- 
died in switching movements and the re- 
sultant run of slack in high-speed switch- 
ing, with either Diesel or steam power, 
causes damage to cars and lading which 
may not be apparent at the time. Road 
handling is also to blame for some dam- 
age, but the preponderance of the dam- 
age is done in yard handling. {In oper- 
ating switch locomotives, therefore, 
whether Diesel or steam, necessary care 
must be taken to control slack. Engine- 
men are instructed, in operating their lo- 
comotives, regardless of the kind of power 
being used, to apply the brakes lightly 
when a stop signal is given and let the 
slack run as gently as it will. After they 
feel the “tug” of the tonnage in the cut 
they can then apply the brakes to their 
full value and average good handling will 
result. §Mr. Pearson said that the nec- 
essary power to turn the traction motors 
assists considerably in retarding the 
speed while drifting up to a cut of cars, 
this retardation being much more pro- 
nounced with a Diesel switcher than 
would be the case with a steam switching 
locomotive. However, a few days of ex- 
perience in operating Diesel switching 
power usually enables the engineman, with 
one operation of his throttle, to come up to 
a cut of cars at the desired speed and 
make a coupling without any appreciable 
or, at least, any objectionable shock. 
The rough handling mentioned is particu- 
larly obnoxious when handling a cut of oc- 
cupied passenger cars, but, in Mr. Pear- 
son’s opinion, only a week or ten days of 
experience is required for the average en- 
gineman to lose his fear of handling the 
Diesel switching locomotive and become 
very proficient in its operation and han- 
dling. He said that wonderful results 
have been secured in Diesel switching ser- 
vice when the operation and handling are 
fully understood, and that substantially less 
rough handling will unquestionably be 
brought about in yards by the more general 
adoption of Diesel switching power. 


Railway Mechanical Engineer 
FEBRUARY, 1940 
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Two Electro-Motive Diesel-electric freight locomotives coupled to form a 5,400-hp. unit—Each locomotive consists of two units each containing 
a 16-cylinder, 1,350-hp. General Motors Diesel engine—Now being tested on the Atchison, Topeka & Santa Fe 





Lawford H. Fry to Lecture 
at Franklin Institute 


LAwForp H. Fry, railway engineer, 
Edgewater Steel Company, Pittsburgh, Pa., 
will lecture on The Steam Locomotive, 
Its Development and Present Position in 
Railroad Transportation, at the Franklin 
Institute, Philadelphia, Pa., on February 
21. - 


Arch-Bar Truck Rule 
Modifications 


Accorptnc to Circular D. V.—972, re- 
cently issued by the Association of Ameri- 
can Railroads, Mechanical division, certain 
modifications have been made in the inter- 
change rule which prohibit acceptance from 
owners of freight cars equipped with arch- 
bar trucks after December 31, 1939. 

Effective January 1, 1940, a note is added 
to Par. (4), Sec. (t), Rule 3, as follows: 
“(t-4) Trucks, with arch bars, prohibited, 
on and after January 1, 1940, under all 
cars. From Owners. 

“Note—The movement of cars equipped 
with arch-bar trucks must be confined to 
owner’s rails, except that they are accept- 
able in interchange from owner for loading 
or for unloading within the same terminal 
switching district in which the interchange 
occurs, provided that no road haul is in- 
volved in such movement, and provided 
that cars so interchanged will be immedi- 
ately returned to owner’s rails when load- 
ing or unloading is accomplished. 

“Cars equipped with arch-bar trucks are 
acceptable for movement between plants 
located in the same switching district, pro- 
vided no road haul is involved.” 

Effective January 1, 1940, the second 
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note following Par. (2), Sec. (w) Rule 3, 
is modified to read as follows: 

“Note.—Industrial or other cars not in- 
tended for interchange service, when mov- 
ing on their own wheels, may be accepted 
in interchange in their initial movement 
from manufacturer to destination (or sea- 
board) without meeting the requirements 
of Sec. (a), Par. (1), in so far as the 
retaining valve and A. A. R. standard 
triple valve are concerned, second para- 
graph of Sec. (b) for No. 2 A. A. R. 
brake beams, first, second and seventh 
paragraphs of Sec. (c), third paragraph 
of Sec. (s), paragraphs (1), (2-a), (2-b) 
and (4) of Sec. (t) and Specifications for 
Tank Cars. To each side of such cars a 
card shall be attached by shippers, reading 
as follows: ‘Industrial or Export Car 
shipped in accordance with A. A. R. Rule 
Si: MNO s 5 285). pees Shipper.’ ” 


Industrial Progress 
Award Program 


THE James F. Lincoln Arc Welding 
Foundation has announced a 2%4-year pro- 
gram of scientific study for improving 
designs, manufacture, fabrication, con- 
struction, and maintenance of all types of 
machines, building, structures and prod- 
ucts which will culminate on June 1, 1942, 
in the payment of $200,000 in awards, 
ranging from $13,700 for first prize down 
to $100. Locomotives, freight cars, passen- 
ger cars, and locomotive and car parts are 
in Classification C, Divisions C-1 to C-4, 
inclusive. 

Inquiries for further information con- 
cerning the program should be addressed 
to the Secretary, The James F. Lincoln 
Arc Welding Foundation, Cleveland, Ohio. 


‘ 





Winterrowd Elected to Board of 
Managers of Franklin Institute 


W. H. WInNTERROwWD, vice-president in 
charge of operations of The Baldwin Loco- 
motive Works, has been elected a member 
of the Board of Managers of The Frank- 
lin Institute, Philadelphia, Pa. a repre- 
sentative group of industrial, financial, and 
educational leaders who direct its affairs. 
The Institute is devoted to the advance- 
ment of science and the promotion of the 
mechanic arts. 


Annual Report of the 
‘Bureau of Safety 


Maxkrnc his last annual report as direc- 
tor of the Bureau of Safety, Interstate 
Commerce Commissioner William J. Pat- 
terson reviewed the fiscal year ended June 
30, 1939, in a 52-page pamphlet setting 
forth in the usual form results of inspec- 
tion of safety-appliance equipment on rail- 
roads, together with information concern- 
ing the hours-of-service records of em- 
ployees, installations of signals, investiga- 
tion of accidents, and other activities of 
the Bureau. Mr. Patterson who had been 
director of the Bureau of Safety since 
March, 1934, became a member of the com- 
mission by appointment from President 
Roosevelt last July; and Shirley N. Mills 
succeeded him as head of the Bureau. 

During the year under review a total of 
1,144,168 cars and locomotives was in- 
spected, 29,232 or 2.55 per cent were found 
defective, as compared with 2.41 per cent 
defective out of the 1,213,081 inspected in 
1937-38. The percentage defective in 1938- 
39 (the above-mentioned 2.55 per cent) 

(Continued on next left-hand page) 
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was greater than in any of the preceding 
nine years, and compares with a post-1930 
low of 1.83 per cent in 1931-32. 

Air-brake tests were made on 2,508 
trains, consisting of 110,467 cars, prepared 
for departure from terminals; air brakes 
were found operative on 110,390, or 99.93 
per cent, of these cars. This percentage, 
however, was attained only after 753 cars 
having defective or inoperative brakes had 
been set out, and repairs had been made 
to the brakes of 700 other cars in the 
trains. According to the report, it was 
found necessary to repair the brakes or 
set out an average of nearly three cars 
for every five trains. Tests on 805 trains 
arriving at terminals with 39,979 cars 
showed that the air brakes were operative 
on 98.55 per cent of the cars—the cars 
with inoperative brakes averaging slightly 
over two for every three trains tested. 

Commenting on the program for equip- 
ping cars with AB brakes, Mr. Patterson 
reports that improvement is not being 
effected as scheduled; that “appropriate 
action to expedite this improvement is re- 
quired.” During the year under review 
43,234 additional cars were equipped, bring- 
ing the total to 13.64 per cent of the num- 
ber of cars used in interchange service. 
This 13.64 per cent is a composite figure, 
representing 14.47 per cent of the railroad- 
owned cars and 8.27 per cent of those 
owned by private car lines. Meanwhile 
4% years or 45 per cent of the 10-year- 
period allotted for making the improve- 
ment had elapsed on last June 30; and “a 
considerable number of car owners have 
not even started .. ., the equipped cars 
. « » having been reported by only 88 
railroads and 77 private car lines.” The 
Bureau next observes that further tests are 
required for final determination of the 
proper cleaning period for AB brake 
equipment, now fixed tentatively at 36 
months by the Association of American 
Railroads. 

Co-operative action with the A. A. R., 
referred to in the previous report, has been 
continued for the purpose of improving the 
condition of couplers, draft gears, and 
their attachments and supports, with a 
view to eliminating or reducing the part- 
ing of trains due to slip-over of knuckles 
“which at prevailing high speeds with long 
trains is a serious hazard in operation.” 
Note is taken of the fact that the deadline 
date for the elimination from interchange 
service of cars equipped with arch-bar 
trucks was extended by the A. A. R. to 
last December 31 with a definite provision 
that there would be no further extension. 
Also mention is made of the Bureau’s co- 
operation with A. A. R. in developing re- 
vised specifications for the structural 
design of new passenger-train cars and 
“the importance of providing braking 
methods and apparatus to control high- 
speed trains properly.” 

“Considerable activity,” the report goes 
on, “is evident in the development of new 
brake designs of disk, rotor and drum 
types which do not utilize treads of car 
wheels as braking surfaces, as well as 
further improvements in valvular mechan- 
isms, devices to prevent sliding of wheels 
and means for sanding rails under all 
wheels simultaneously with brake applica- 
tions, in order to provide the basic essen- 


* 





tials of adequate retardation rate and rail- 
wheel adhesion. As yet these experiments 
and tests have not proceeded far enough 
to warrant any conclusions as to the rela- 
tive efficiency of proposed systems of this 
type as compared with brake systems now 
in service.” The Bureau’s observations of 
these tests will continue as will its scrutiny 
of the results of last year’s A. A. R. tests 
of trucks designed for high-speed freight 
service. ‘ 

The section of the report on the Bureau’s 
accident-investigation work reveals that 
during the 1938-39 fiscal year the commis- 
sion received reports of 1,298 collisions and 
3,121 derailments; in these 133 persons 
were killed and 828 injured, as compared 
with 195 killed and 1,115 injured in 1937- 
38’s 1,469 collisions and 3,823 derailments. 


Equipment Purchasing and 
Modernization Programs 


Baltimore & Ohio—The Baltimore & 
Ohio has asked the Interstate Commerce 
Commission to approve a plan whereby it 
would issue and sell to the Reconstruction 
Finance Corporation $5,330,000 of 2% per 
cent equipment trust certificates, maturing 
in 10 equal annual installments of $533,000 
on February 1, in each of the years from 
1941 to 1950, inclusive. The proceeds would 
be used in part payment of the purchase 
price of 500 steel box cars, 500 gondola 
cars, 1000 steel hopper cars, and 100 steel 
hopper cars for cement loading, costing a 
total of $5,929,000. Orders for most of 
this equipment were reported in the 
November, 1939, issue of the Railway 
Mechanical Engineer. 

Missouri Pacific—The 1940 budget for 
the Missouri Pacific, calling for expendi- 
tures of $10,888,000 for improvements and 
betterments has been approved by the 
federal district court. Of this sum, 
$1,431,490 was authorized last October for 
the purchase of new rails and fastenings. 





Among the items in the budget are $1,350,- 
000 for the purchase of new rolling stock; 
$250,000 for the purchase of a three-unit 
streamline train for operation between 
Memphis, Tenn., and Lake Village, Ark. ; 
$580,000 for the purchase of 11 Diesel- 
electric switching locomotives ; $570,000 for 
the purchase of 200 stock cars for the 
Texas lines; $390,580 for the rebuilding 
of four passenger locomotives and two 
freight locomotives; and several hundred 
thousand dollars for general repairs to 
1,975 freight cars, and the installation of 
new type brakes on 1,210 freight cars. 
Sums are also included in the budget for 
the laying of new rail, station improve- 
ments, traffic control, and signal work. 

The New York Central—The New 
York Central contemplates buying a num- 
ber of new passenger cars and plans to 
rebuild a number of its present cars. 

Northern Pacific—The Northern Pacific 
will purchase seven Diesel-electric switch- 
ing locomotives. Three 1,000-hp. locomo- 
tives will be assigned to Northtown yards, 
Minneapolis, Minn., two 660-hp. to Seattle, 
Wash., and one each of 660-hp. to Spokane, 
Wash., and Tacoma. These locomotives 
are a part of the road’s 1940 rail and 
equipment purchase program which will 
total $8,500,000. 

St. Louis-San Francisco—The 1940 
budget of the St. Louis-San Francisco 
provides for the expenditure of $3,444,010 
for mechanical and roadway improve- 
ments. The mechanical improvements in- 
clude the converting and repairing of loco- 
motives, $746,204; the rebuilding and re- 
modeling of freight cars, $419,499; the re- 
building and remodeling of passenger cars, 
$198,778; and new shop machinery and 
equipment, $22,441. Total mechanical ex- 
penses for the year will be $1,386,922, not 
including $51,163 for Texas lines. 

Southern Railway—This company is 
undertaking to modernize in its own shops, 
14 all-steel passenger coaches, which will 
be assigned to service between Washington, 








Orders and Inquiries for New Equipment Placed Since 
the Closing of the January Issue 


Locomotive ORDERS 


No. of 
Road Locos. Type of Locomotive Builder 
Chilean State Railways ......... 10 4-8-2 American Locomotive Company 
LocomMoTIvE INQUIRIES 
. No. of 
Road Locos. Type of Locomotive Builder 
Terminal R. R. of St. Louis.... 5 Se ee 
FREIGHT CAR ORDERS 
No. of 
Road Cars Type of Car Builder 
General Chemical Co............ 75 Tank Gen. American Trans. Corp. 
Lehigh Rbnag | OES. Ease: ¥ pra. initia 24 Caboose Company Shops 
Minneapolis & St. Louis......... 10 Hopper nm. American Trans, Corp. 
Norfolk & Western............. 100* Box Greenville Steel Car Co. 
PassENGER CAR ORDERS 
No. of 
Road Cars Type of Car Builder 
C. Bi Bi. cette ustons See GeT 1." bide gepemeneie Edw. G. Budd Mfg. Co. 


* One-half to be equigped with auto loaders. 
ve-car Diesel-electric streamline train to be placed in operation next 
’ Lincoln, Neb., and Kansas City, M 

‘ k Pioneer Zephyr,” which is to be assigned elsewhere. 
will consist of a 2,000-hp. Diesel-electric locomotive to be built by the Electro-Motive 
combination mail and baggage car having a 30 ft. railway post office, a 


+ Tenth Zephyr. v 
spring on a daily round trip schedule 
eb. It will supplant the “ 


between 


two deluxe chair cars o 
and 22 parlor car chairs. 
will be ordered later for delivery in mid-year. 


include a 4,000-hp. 


0., via Omaha, 
The _— train 
Orp., a 
baggage and express car, 


52-passenger capacity, and a diner-observation car with 2 ini t 
Its name will be determined by a contest. ogee pe 


hyrs eleven and twelve 


: These eight-car train ill 
Zephyrs and will operate between Denver, Colo., and Ft. Worth, Tex. “a Dales oh tale will 


Each train will 


4 iesel-electric locomotive, a mail-express car, a baggage-coach, t ir 
cars, a dining-lounge car, all of stainless steel, and three standard = er 


Pullmans. 
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D. C., and Birmingham, Ala., and between 
Washington and Atlanta, Ga. The work, 
which is estimated to cost approximately 
$275,000, will include air conditioning, re- 
clining chairs and complete new interior 
fixtures and decoration throughout. 


Fusion-Welded Tank Cars 


THe American Car & Foundry Co. and 
E. I. duPont deNemours & Company, Inc., 
have been authorized by the Interstate 





C. H. McCotiam, metallurgist of the 
steel and tube division of the Timken 
Roller Bearing Company, has been ap- 
pointed assistant director of steel sales, 
with headquarters at Canton, Ohio. 


4 


Iron & STEEL Propucts, INnc., Chicago, 
has established a merchant iron and steel 
department under the direction of J. C. 
Beggs, formerly of Joseph T. Ryerson & 
Sons, Inc. 

. 


R. A. CANNON, vice-president in charge 
of casting sales of the Birdsboro Steel 
Foundry & Machine Co., Birdsboro, Pa., 
has been appointed vice-president in charge 
of sales. Mr. Cannon, who is now re- 
sponsible for the entire sales activities of 
the company, entered the service of the 
Birdsboro Steel Foundry & Machine Com- 
pany in 1921 and became vice-president in 
charge of casting sales in 1929. 


5 


Dr. A. Ltoyp TAytor, formerly director 
of the Department of Chemistry, Pease 
Laboratories, New York, has joined the 
technical staff of the Oakite Products, 
Inc., New York. Mr. Taylor will con- 
centrate primarily on chemical research 
and development of cleaning materials for 
production and related cleaning operations 
of major industries. 


* 


Howarp R. HAFFERKAMP has been ap- 
pointed supervisor of purchases on the staff 
of the Bendix-Westinghouse Automotive 
Air Brake Company, Pittsburgh, Pa. Mr. 
Hafferkamp will have his headquarters in 
the company’s manufacturing division at 
Wilmerding, Pa. 

7 


W. B. Moore, who has been associated 
for 20 years with The Timken Roller 
Searing Company, Canton, Ohio, in va- 
rious sales activities, has been appointed 
director of sales of the Steel and Tube 
division. Mr. Moore joined The Timken 
Company organization as an engineer 
early in 1919, following his graduation 
from the University of Michigan. After 
serving in the Canton office, he was placed 
in charge of the company’s Pacific Coast 
district and since 1933 has been man- 
ager of industrial sales. S. C. Partridge, 
assistant manager of industrial sales, suc- 
ceeds Mr. Moore as manager of industrial 
sales, 
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Commerce Commission to construct 36 
fusion-welded tank cars for experimental 
service in the transportation of various 
corrosive materials. 

The General American Transportation 
Corporation and the American Car & 
Foundry Co. have been authorized by the 
Commission to construct 75 fusion-welded 
tank cars for experimental service in the 
transportation of caustic soda solution and 
petroleum products. 


Supply Trade Notes 


Smpney D. WILLIAMs, director of sales 
for the Timken Steel & Tube Division of 
the Timken Roller Bearing Company, 
Canton, Ohio, has been appointed vice- 
president in charge of sales for the new 
steel division at Warren, Ohio, of the Cop- 
perweld Steel Company, Glassport, Pa. 
Mr. Williams was graduated from Lehigh 
University in 1913 with the degree of 
metallurgical engineer. He worked in the 
various departments of the Carnegie Steel 
Company, Homestead, Pa., until 1918, dur- 
ing which. year he served in the United 





Photo by Parry 


S. D. Williams 


States Naval Flying Corps. He then 
served, successively, as superintendent of 
the openhearth department of the Central 
Iron & Steel Co., Harrisburg, Pa., and 
as superintendent of the openhearth de- 
partment and chief metallurgist of the 
Pittsburgh Crucible Steel Company, Mid- 
land, Pa. From 1926 to 1940 he was, in 
turn, metallurgical sales engineer, assistant 
director of sales, manager of tube sales, 
and director of sales for the Timken Steel 
and Tube division of the Timken Roller 
Bearing Company, Canton, Ohio. 


4 


R. C. NorperG, vice-president and gen- 
eral manager of the Electric Storage Bat- 
tery Company, Philadelphia, Pa. was 
elected president and general manager at 
a recent meeting of the board of directors. 
John R. Williams, who has been associated 
with the company for the past 45 years, 
has retired as president. 








(Turn to second left-hand page) 





Diesel-Electric Passenger 
Locomotive Built by Alco 


Tue first Diesel-electric passenger loco- 
motive to be built by the American Loco- 
motive Company has been delivered to the 
Chicago; Rock Island & Pacific, where it 
is being used on the Rockets. This loco- 
motive is equipped with two 1,000-hp. Mac- 
Intosh & Seymour six-cylinder, vertical, 
four-cycle engines. 





Howarp A. FLoGAus, assistant to vice- 
president of the J. G. Brill Company, 
Philadelphia, Pa., has been appointed chief 
engineer, with headquarters at Philadelphia. 


* 


J. Homer PLatren has been. elected a 
vice president of the American Car and 
Foundry Company, New York. Mr. Plat- 
ten will continue as comptroller of the 
company but will relinquish the office of 
executive assistant to the president. 


° 


R. L. SALTER has been appointed engi- 
neer of tests in charge of specifications 
and inspections of the Association of Man- 
ufacturers of Chilled Car Wheels. The 
inspection department of the association is 
represented by resident inspectors stationed 
at member companies’ foundries, and the 
finished product is subject to the associa- 
tion’s inspection and test before it can be 
released for shipment. 


W. W. WILLiAMs, general manager of 
The Babcock & Wilcox Tube Co., Beaver 
Falls, Pa., will relinquish his position on 
March 1, to go into his own business on 
the Pacific Coast. Mr. Williams became 
associated with The Babcock & Wilcox 
organization in 1929, as sales counsellor 
and in turn became general sales manager 
and general manager of the Babcock & 
Wilcox Tube Co. 

Sd 


THE NATIONAL Brake Company, INC., 
will move its executive office from Buf- 
falo, N. Y., to 50 Church street, New 
York, effective March 1. William M. 
Wampler has been elected president of the 
company with C. T. Stansfield, vice-presi- 
dent; E. C. Mersereau, vice-president in 
charge of sales and S. T. Pearson, sec- 
retary and treasurer. 


5 


Joun W. LouNEs, assistant to general 
manager of sales of the Vanadium Cor- 
poration of America, has been appointed 
assistant general manager of sales, with 
headquarters at New York. Donald C. 
Hostettler, eastern sales representative, has 
been transferred to Detroit, Mich., to take 
charge of the Detroit district sales office 
as sales representative to succeed J. Berens 
Waters, who is assuming the duties of 
general purchasing agent. John B. Girdler 
has been appointed eastern sales repre- 
sentative at New York to succeed Mr. 
Hostettler. 
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ANY OPERATING ADVANTAGES 


MC DIESEL SWITTHING ... 








‘A dollar saved is a‘dollar earned”’, 
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Nereus Husert Roy has recently been 
appointed head of the Research Depart- 
ment of the Waugh Equipment Company, 
New York. Mr. Roy was born in Bon- 
ham, Tex., on July 4, 1895. He is an 
authority on instruments for, methods of, 
and practical interpretation of investiga- 
tions in connection with mechanical equip- 
ment, such as passenger and freight cars, 
locomotives, draft gears, rails, wheels, 
axles and trucks. He attended the Univer- 
sity of Texas from 1913 to 1917, and was 
commissioned and served in the U. S. 
Army Engineers, 1917-19. To pursue 
more intensive study of specific engineer- 
ing problems he returned to college, re- 
ceiving the degree of B. S. in C. E. from 


the University of Texas in 1920, and the 


degree of B. S. in C. E. (reciprocal) from 
the University of Mexico in 1923. He 
carried on subsequent post graduate work 
at the University of Texas and the Uni- 
versity of Illinois, obtaining from the lat- 
ter the degree of M. S. in Theoretical and 
Applied Mechanics in 1929 and the Pro- 
fessional Degree of C. E. in 1930. Dur- 
ing this period (1920-24) Mr. Roy had 
been engaged as field engineer and acting 
chief engineer of the International Petro- 
leum Company, Tampico, Mex., and (1925- 
28) as chief engineer and general field 
superintendent of the Milham Corporation 
of Texas (Seaboard Oil Corporation). 





General 


T. R. FREDERIKS, assistant dynamometer 
engineer of the New York Central, has 
been appointed dynamometer engineer, 
with headquarters in New York, succeed- 
ing J. J. Anderson. 


J. J. ANDERSON, dynamometer engineer 
of the New York Central, has been ap- 
pointed assistant to assistant chief engineer 
motive power and rolling stock, with head- 
quarters in New York, succeeding W. C. 
Wardwell. 


W. C. WarpwELL, assistant to assistant 
chief engineer of motive power and rolling 
stock of the New York Central, with head- 
quarters at New York, has been appointed 
assistant engineer of tests with the same 
headquarters, succeeding W. F. Collins. 


H. T. Cover, master mechanic of the Co- 
lumbus, Cincinnati and Toledo divisions of 
the Pennsylvania, at Columbus, Ohio, has 
been appointed superintendent of the 
Wilkes-Barre division, with headquarters 
at Sunbury, Pa., succeeding R. W. Sheffer. 
Mr. Cover was born in Altoona, Pa., on 
August 25, 1897, and entered the service of 
the Pennsylvania as a laborer on the 
Middle division at Altoona in August, 1915. 
After two weeks’ work as a laborer, he 
was transferred to the Juniata shops in Al- 
toona as a boilermaker helper. On June 12, 
1917, he became a draftsman in the office 
of the general superintendent of motive 
power, and on January 16, 1920, was ap- 
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He joined the faculty of the University of 
Illinois, Engineering Experiment Station, 
in 1928 and was appointed assistant re- 
search professor in 1931, in which position 
he remained until the Fall of 1937. While 
at the University of Illinois he carried on 
research work on railroad engineering 





N. H. Roy 


problems, including the study of fissures 
in rails, stresses in car axles, stresses in 
passenger and freight cars under impact, 
and locomotive balance. He was engaged 


Personal Mention 


pointed a special apprentice in the Altoona 
machine shop. On October 18, 1922, he 
became a motive-power inspector, assigned 
to the office of the chief of motive power in 
Philadelphia. On May 1, 1923, Mr. Cover 
became assistant shop foreman on the New 
York division, and on July 16, 1924, ad- 
vanced to the position of foreman on the 
same division. On May 1, 1927, he was 





H. T. Cover 


appointed shop foreman on the Philadelphia 
Terminal division, and on June 16, 1929, 
returned to the East Altoona enginehouse. 
On January 1, 1931, he was promoted to 
assistant master mechanic of the Maryland 
division at Wilmington shops, and on No- 
vember 1, 1934, became master mechanic 


as research consultant by the Association 
of American Railroads, the Pullman Stand- 
ard Car & Manufacturing Company, and 
several railroads. On January 1, 1938, he 
entered the engineering department of the 
Waugh Equipment Company and was ap- 
pointed director of research on November 
1, 1939. Mr. Roy is a member of the 
Western Railway Club, the New York 
Railroad Club, the American Association 
for the Advancement of Science, and 
Sigma Xi, National Honorary Research 
Society. 


Obituary 


AmprosE N. DIEHL, who was president 
of the Columbia Steel Company from 1932 
to September, 1939, died on January 3, at 
La Jolla, Cal., from bronchial pneumonia. 


CuarLes K. KNICKERBOCKER, first vice- 
president of the Griffin Wheel Company, 
Chicago, died on January 7 of pneumonia. 
He had been ailing for several years. Mr. 
Knickerbocker was born in Chicago on 
September 28, 1874, and entered the em- 
ploy of the Griffin Wheel Company on 
November 1, 1894, as a shipping clerk. 
He was promoted to sales agent in 1895, 
to general sales agent in 1909, and to first 
vice-president in 1914. He had also been 
a director since 1914. 





on the Buffalo division. On April 16, 1937, 
he was assigned to the Maryland division, 
and on July 1, 1939, to the Columbus, Cin- 
cinnati and Toledo divisions, with head- 
quarters at Columbus. 


Danie. K. CHAsE, superintendent of the 
Pittsburgh division of the Pennsylvania, 
has been appointed general superintendent 
of the eastern Ohio division, with head- 
quarters as previously at Pittsburgh, Pa. 
Mr. Chase was born on June 1, 1896, at 
Rehoboth, Del. He attended the public 
schools of Rehoboth Beach and Lewes, 
Del., and was graduated from Pennsyl- 
vania State College (B. S. M. E., 1922). 
He began his railroad career on December 
16, 1913, as a messenger in the transporta- 
tion department of the Pennsylvania at 
Philadelphia, Pa. In July, 1914; he was 
transferred to the Altoona Works as a ma- 
chinist apprentice, subsequently being ap- 
pointed special apprentice, completing his 
apprenticeship on April 16, 1922. During 
this time Mr. Chase attended college, con- 
tinuing his employment during vacations. 
After service in the World War he re- 
sumed his employment with the Pennsyl- 
vania and continued his course at Pennsy!- 
vania State College. Following service in 
several division and regional offices as 
motive-power inspector, he was appointed 
assistant master mechanic at Jersey City, 
N. J., on November 1, 1923, later: serving 
in a similar capacity at Wilmington, Del., 
and Altoona, Pa. On March 1, 1927, Mr. 
Chase was appointed master mechanic, 
serving successively at Olean, N. Y.; Can- 
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ton, Ohio; Jersey City, N. J.; Chicago and 
Pittsburgh. On November 1, 1934, he was 
appointed superintendent, Toledo division, 
Toledo, Ohio; on November 1, 1935, super- 
intendent, Eastern division, with headquar- 
ters at Pittsburgh, Pa., and on September 
16, 1939, superintendent of the Pittsburgh 
division. 


Master Mechanics and 
Road Foremen 


H. D. ALLEN, road foreman of engines 
of the Ft. Wayne division of the Pennsyl- 
vania, has been appointed road foreman of 
engines of the Cleveland division. 


J. E. McLeop, assistant master mechanic 
of the Chesapeake & Ohio at Peru, Ind., 
has been appointed master mechanic of the 
Chicago division, with headquarters at 
Peru. 


W. R. Davis, master mechanic of the 
Chicago Terminal division of the Pennsyl- 
vania, has been transferred to Harrisburg, 
Pa., replacing W. B. Porter, who has been 
transferred. 


F. R. Kirkpatrick, assistant road fore- 
man of engines of the Pittsburgh division 
of the Pennsylvania, has been appointed 
road foreman of engines of the Renova divi- 
s10on. 


P. T. Briers, general foreman of the 
Chesapeake & Ohio, at Hinton, W. Va., 
has been appointed master mechanic of the 
Cincinnati division, with headquarters at 
Covington, Ky. 


J. W. Leonarp, assistant engineer of mo- 
tive power of the Pennsylvania at the Al- 
toona Works (Altoona, Pa.), has been ap- 
pointed master mechanic at Chicago, suc- 
ceeding W. R. Davis. 


J. D. Coustns, road foreman of engines 
of the Cleveland division of the Pennsyl- 
vania, has been appointed road foreman of 
engines of the Indianapolis division, with 
headquarters at Indianapolis, Ind. 


J. A. Warren, road foreman of engines 
of the Indianapolis division of the Pennsyl- 
vania, has been appointed road foreman of 
engines of the Ft. Wayne division, with 
headquarters at Ft. Wayne, Ind. 


Francis H. WInGEt, who has been ap- 
pointed master mechanic of the New York 
Central at Bellefontaine, Ohio, as an- 
nounced in the January issue of the Rail- 
way Mechanical Engineer, was born at 
Pennville, Ind., on October 31, 1901. He 
attended grade and high schools at Penn- 
ville and was graduated in mechanical en- 
gineering from Purdue University in June, 
1923. Mr. Winget entered railroad service 
in the employ of the Cleveland, Cincin- 
nati, Chicago, & St. Louis on June 18, 
1923, as a special apprentice at the Shelby 
street enginehouse, Indianapolis, Ind., sub- 
sequently serving in the shops, enginehouse 
and test departments at Mt. Carmel, IIl., 
and Beech Grove, Ind. From December, 
1926, to October, 1932, he was an inspec- 
tor on special assignments for the master 
mechanic at Bellefontaine. In October, 
1932, Mr. Winget was transferred to In- 
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dianapolis as a special inspector, working 
directly for the superintendent of equip- 
ment. From May, 1935, until October, 
1937, he was lubrication inspector, working 
out of Indianapolis. In October, 1937, he 
became assistant enginehouse foreman at 
Shelby street enginehouse and on April 1, 
1938, was appointed assistant master me- 
chanic of the Ohio division, with head- 
quarters at Bellefontaine. He became mas- 
ter mechanic on October 1, 1939. 


W. B. Porter, master mechanic of the 
Philadelphia division of the Pennsylvania at 
Harrisburg, Pa., has been transferred to 
the Columbus, Cincinnati and Toledo divi- 
sions, with headquarters at Columbus, 
Ohio, succeeding H. T. Cover. 


J. E. GArreEtson, assistant master me- 
chanic of the Chesapeake & Ohio at Rus- 
sell, Ky., has been appointed master me- 
chanic of the Russell and Ashland divisions, 
with headquarters at Russell, succeeding 
R. G. McKee, deceased. 


F. J. Topprnc, assistant master mechanic 
of the Chesapeake & Ohio at Stevens, Ky., 
has been appointed master mechanic of the 
Hinton division, with headquarters at Hin- 
ton, W. Va., succeeding W. V. Hinerman, 
whose promotion to assistant to the super- 
intendent of motive power, was announced 
in the January issue. 


J. AtteNn Crark, who has been appointed 
master mechanic of the Northern Pacific 
as announced in the January issue of the 
Railway Mechanical Engineer, began his 
career with the Northern Pacific in 1902 
on the Tacoma division. He was road fore- 
man on the Tacoma division during 1930 
and most of 1931. He returned to the cab 
of a locomotive during the summer of 
1931, and in March, 1935, was transferred 
to the position of road foreman on the 
Rocky Mountain division, with head- 
quarters at Livingston, Mont. He was 
transferred to Missoula, Mont., in March, 
1938, and on November 1, 1939, became 
master mechanic of the Idaho division, with 
headquarters at Parkwater, Wash. 


Car Department 


Wa tter E. DuNHAM, superintendent of 
the car department of the Chicago & North 
Western and the Chicago, St. Paul, Min- 
neapolis & Omaha at Chicago, has retired. 


Shop and Enginehouse 


E. L. Lam, gang leader in the electrical 
department of the Norfolk & Western at 
Roanoke, Va., has been promoted to the 
position of assistant foreman in the erect- 
ing shop. 


Obituary 


Cuartes F. Gres, who retired in 
August, 1928, as superintendent of ma- 
chinery of the Louisville & Nashville, with 
headquarters at Louisville, Ky., died at his 
home in Louisville on January 13. He had 
been virtually an invalid for a number of 
years. Mr. Giles was born at Rowlesburg, 
W. Va., on November 2, 1856, and entered 
railway service in 1873 as a machinist ap- 












prentice on the Baltimore & Ohio at Wheel- 
ing, W. Va. From 1877 to 1882, he was 
a machinist on this road, the Texas & Pa- 
cific, the Pennsylvania and the L. & N. 
and from the latter date until 1887, he was 
an enginehouse foreman and machine shop 
foreman on the latter read. In 1887, he 
was promoted to master mechanic at Bir- 
mingham, Ala., and on October 1, 1902, he 
was transferred to Louisville. On Febru- 
ary 1, 1904, he became assistant superinten- 
dent of machinery and on June 30, 1911, he 
was promoted to superintendent of machin- 
ery. 


RoBert CHARLES GorEY, Sr., who retired 
as assistant master mechanic of the Louis- 
ville & Nashville at Montgomery, Ky., on 
May 1, 1916, died on November 28, at the 
age of 82. 


Max H. Wickuorst, former engineer 
of tests of the Chicago, Burlington & 
Quincy, with headquarters at Aurora, III. 
and from February, 1910, to June, 1922, 
engineer of tests for the Rail committee 
of the American Railway Engineering As- 
sociation, with headquarters at Chicago, 
died at Oak Park, Ill., on January 2. 


CuHartEs J. ScuppDER, consulting engineer 
of motive power of the Delaware, Lacka- 
wanna & Western, died at his home in 
Scranton, Pa., on Tuesday, January 30. 
Mr. Scudder was born at Saginaw, Mich., 
on September 21, 1873, and entered rail- 
way service in 1888 as a machinist appren- 
tice on the Flint & Pere Marquette (Pere 
Marquette). In 1898, he became a machin- 
ist on the Detroit, Grand Rapids & West- 
ern (Pere Marquette) at Ionia, Mich., and 
in 1906, became master mechanic on the 
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Cincinnati, Hamilton & Dayton (Baltimore 
& Ohio) at Cincinnati, Ohio. Mr. Scudder 
was appointed general foreman, Pere Mar- 
quette, at Chicago, in 1908; superintendent 
shops at Saginaw, Mich., in 1909; and mas- 
ter mechanic in 1910. In 1911 he became 
a locomotive inspector of the Interstate 
Commerce Commission and in 1917 was 
appointed supervisor of equipment, United 
States Railroad Administration. Mr. Scud- 
der was appointed superintendent of shops 
for the Delaware, Lackawanna & Western 
at Scranton, Pa., in 1919 and became super- 
intendent motive power and equipment at 
Scranton in 1923. Last fall he retired as 
chief of motive power, to which position he 
was appointed in 1936. 
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